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PREFACE       ,_'^^*'*''^ 

This  book,  which  is  intended  for  us^i^'^tobigl^sst  *^iKs 
in  our  public  schools,  has  been  constructed  upon  a  broader 
and  more  comprehensive  plan  tiian  the  preceding  books  in  the 
series.  The  desirability  of  gathering  together  in  a  somewhat 
comple;  whole  the  knowledge  that  students  have  previously 
acquired,  and  of  including  the  essentials  of  arithmetic  in  a 
single  volume,  has  led  to  the  adoption  of  the  purely  topical 
method  of  presentation. 

Great  care  has  been  expended  on  the  method  of  presenting 
the  various  principles  and  on  the  solutions,  with  the  aim  of 
making  them  in  the  highest  degree  clear,  concise,  accurate,  and 
practical.  By  treating  together  in  some  instances  subjects 
which  though  logically  related  are  usually  separated,  it  has  been 
possible  to  simplify  considerably  the  methods  of  solution  gen- 
erally employed. 

Analysis  of  problems  has  received  adequate  attention,  and 
algebraic  methods  of  solution  have  been  introduced  for  the 
purpose  of  simplifying  the  processes  in  certain  classes  of  prob- 
lems. 

The  problems  have  been  framed  with  the  greatest  care. 
They  are  not  numerical  puzzles,  nor  are  they  based  on  unreal 
conditions.     They  have  been  mode  both  rational  and  practical, 

3 


*  PREPACK 

and  they  relate  to  a  wide  range  of  .ubject.  drawn  from  mod- 
ern  life  and  industrieB.  The  information  they  embody  has 
been  gathered  from  reliable  sources.  The  prime  object  of  the 
book,  however,  is  not  to  convey  information  on  extraneous 
topics,  but  to  teach  the  processes  of  arithmetic  in  the  best  way 


Acknowledgment  is  made  to  Mr.  J.  D.  Buchanan,  of  the 
Provincial  Normal  School,  Vancouver,  B.C.,  for  valuable 
assistance  in  preparing  this  edition. 
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PROGRESSIVE  ARITHMETIC 

THIRD  BOOK 

NOTATION  AND  NUMERATION^BRARf 

1.  Any  one  thing  is  called  a  unit. 
One,  a  book,  a  dollar,  a  gallon,  are  units. 

a.  A  unit  or  a  collection  of  units  is  called  a  number. 
Numbers  are  represented  by  characters,  as  figum  or  Ittttrt, 
and  are  expressed  by  word*. 

a  Any  method  of  representing  numbers  by  characters  is 
called  notation. 

The  notation  by  fyurei,  in  common  use  among  civilized 
nations,  is  the  Arabic,  named  from  the  Arabs  who  first  intro- 
duced it  into  Europe.  It  is  sometimes  called  the  Indian,  or 
Hindu,  notation  because  it  originated  in  India. 

For  certain  purposes  we  use  a  notation  by  letteri  called  the 
Roman  notation.  It  was  named  from  the  ancient  Romans  who 
used  it. 

4.  Any  method  of  naming,  or  reading,  numbers  represented 
by  characters  is  called  numeration. 

The  method  in  common  use  in  America  is  known  aa  the 
French  numeration. 
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PROGRESSIVE  ARITHMETIC 


ARABIC   SYSTEM 

&  In  counting  a  large  number  of  objeota  it  is  natnr.1  m 
««nge  them  in  equal  group..  When  tbCmt  „"  tL  fl„1 
groups  becomes  large  they  may  be  gatbored  into  lar^^r  g^oupt 
and  these  again  mto  still  larger  groups,  and  so  on.  ^    ^ 

ihe  system  of  grouping  that  is  most  commonly  used  is  that 
of  grouping  by  t«u.  called  the  dectaul  system  ffom  the  Lldn 
word  deeem  meaning  ten.  "*"* 

s  r  group*  make  the  next  larger  group,  and  so  on. 
&   The  Arabic  system  of  notation  is  a  decimal  system      It 
represents  numbers  by  me^s  of  the  following  Z  fl';t;oi 
bined  according  to  certain  principles :                        ^ 
on.      two      tn™.      ,0^.      „,.      .,.      ._      ^^      ^^^ 

JruLrsi;rnr;?r ^'"'-  ^'  --'- Jl 
eac?:e;l7Jr/afur ''" '"''''  '""""^ ''--'  ^-- 

7.   In  this  system  a  group  of  ten  is  celled  one  ten,  written 
grouj)  of  10  hundreds,  one  thousand,  1000  j  etc. 

.fL^V^".  "'""'^''  ""'  *^^  «"'  ^  beginning  at  the  ri<rht 
^ands  for  1  unit,   the  others  in  order  toward  ^the  left  Sfl 
ten,  1  hundred,  and  1  thousand. 
What  does  each  4  in  4444  represent?  each  7  in  7777? 

leffor'^tn'thr'"S  VT  """^  '^  «=^*«'"*«'^  indefinitely  to  the 
the  decimal  p«int  i.,  i.luced  after  the  figure  that  represents  unit,. 
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THIRD  B«)OK  9 

la  Since  in  •  number  like  1111.111,  each  1  stand*  for  10 
Umea  aa  much  aa  the  next  1  toward  the  right,  the  first  1  fol- 
lowing the  decimal  point  stands  for  1  of  the  10  equal  part*  of  a 
unl^  caUed  one  tenth ;  the  second  for  1  of  the  10  equal  parts  of 
one  tenth,  or  ^  of  the  100  equal  parts  of  a  unit,  called  one  hun- 
dredth i  the  third  for  1  of  the  1000  equal  parts  of  a  unit,  called 
one  tbonsandtb ;  etc. 

All  figures  on  the  right  of  the  decimal  point  represent  parts 
of  units,  called  decimals. 

la   Figures  in  unM  place  express  uniti  of  the  firit  order; 
in  ten.   place,  unitt  of  the  lecond  order;   i.i  hundred»'    place 
umt»  of  the  third  order;  etc. 

The  decimal  orders  are  numbered  Jir,t,  tecond,  third,  etc., 
from  the  decimal  point  toward  the  right. 

13.  The  largest  number  that  can  be  represented  by  three 
figures  IS  999;  the  smallest  number  that  requires /owr  figures 
to  represent  it  is  1000.  ** 

Thousands  are  named  in  the  same  way  as  units ;  thus,  1  thou- 
sand, .  thousand,  3  thousand,  etc.,  up  to  999  thousand;  1000 
thousand  is  called  one  million  (1,000,000). 

Millions  are  named  in  tlie  same  way,  1000  million  beine 
'inlr*""^"°  (1,000,000,000);  1000  billion,  one  triUion 
(1,000,000,000.000);  etc. 

1*.  For  convenience  in  writing  and  reading  large  num'bers, 
the  tigures  are  separated  by  commas  into  groups  of  three  figures 
f^h,  called  periods.  ' 

The  highest  or  left-hand  period  may  contain  lew  than  thr-e  figures. 
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'SST'  "SiSS''  Wo5'' "^Sf-^n"*'  "™' 

rsMiw       rsuoD       PEUoo       rsuoo 


4  08  .  000 

2  74.027.46 


The  first  number  i„  the  table  «  read,  "  87  trillion,  240  billion 
80  n»lhon,  488.  and  76  thousandths." 
Read  the  other  numbers  in  the  table. 
W.   Observe  that 

a.    The  figure  0  or  a  period  of  0'«  is  not  read. 
3.   Jn  this  book  the  word  »'  nnd  "  ■•=  «„*        j 
an  integer  and  a  decimll  °*  "'^•^'  ""*'«?*  '^*^««" 

••The  decimal  point  precedes  tenths'  figure  in  all  decimals, 
dec^al  point  may    «  a«un,ed  u.  follow  the  unit,-  figu™  of  all  in,«ge™. 

,  nmhireat/iaotandtni,  miuiontht,  etc. 
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U  Sled  aTt'  ""*wi"  """"^  ^^  ""  '"'•«"  •"''  •  •»««'""•' 

u  called  a  mixed  nnmber  or  a  mixed  decimal. 

.yH^mf  """"'"^  "  '*"'  '""*'•""'"'»'  P""«"I''«  of  any  decimal 


2L  1. 

4710 

2828 

6106 

7000 

9960 

2506 

1206 

8458 

4388 

1489 

9674 

2492 

6741 

a-   Read: 


I 


.674 
.626 
.007 
.812 
.074 


Copy,  point  off, 

82256 
45046 

6800 
20721 

4246 
92007 

5402 
16010 
87000 
29664 
66818 
48267 
90416 

126.4 

62.876 

9.506 

28.56 

381.284 

109.826 


niRcisn 

and  read: 

6446886 

7777412 

1496800 

680006 

65198 

9101 

460748 

9702000 
665990 

6080040 
78621 

4000782 

9909009 

28.008 

5.0602 

8.0075 

0.00382 

11.68109 

87.48692 


1284667890 
406725304 
9626148 
8000001 
648250699 
875416826 
6004008010 
4647101666 
8766776677 
21848618259 
10000000000 
862416731897 
2765007829346 

.000002 

.00000075 

.10605022 

.95361485 

.000012764 

.000007066 
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4. 

S. 

6. 
?. 

8. 
9. 


wKimir  ixiRcnn 

**  F.xproM  by  Hg\ttea : 

I.   Twelve  tliounttiid,  two  hundred  .iitjr. 

t.   Six  hundn-.l  tliouMiid,  .cveii  hundrcl  one. 

Nineteer  ■  !,..ii«iud.  ei^ht  hundred  forty-twa 

Seven  hundrotl  ono  thousand,  ninotyHjight. 

Nino  hundrcl  ninety-nine  thousand,  nuvcn. 

Throe  million,  throe  Imndrod  thousand. 

Sixty  million,  sixty  thousand,  forty-llvo. 

Forty-six  million,  eight  hundred  Hixty-two. 

Thirteen  million,  fifty-flvo. 

10.   Two  hundred  seven  million.  Ave  hundred  «.ventyH,n« 
thousand,  three  liundred  eight.  ■"■y-on" 

U.   Five  hundred  two  million,  seven  hundred  six  thousand 
nine  hundred  twenty-three. 

la.   One  hundred  ono  million,  three  hundred  four  thousand. 
BIX  hundred  cighty-nino. 

13.  Four  hundred  two,  and  sixty-eight  thousandths. 

14.  Ninety-six,  and  ninety-ono  ton-tlionsandths. 

15.  Two  hundred  eighty,  an.l  seventy-one  niiUionths. 

16.  One  million,  ono  thousand,  ono.  an.l  ono  thousandth. 

17.  Six  billion,  four  hundred  soventy-ono  million,  eight  hun- 
drod  thirty-six  thousand.  b   -  "un 

18.  Seventy-fivo  billion,  forty  million,  nine  hundred  eighty- 
one  thousand,  three  hundred  four.  ' 

19.  Two  million,  and  seven  tenths. 

80.  Sev^enty-two  thousand,  and  sixteen  thousandths. 

81.  Four  hundred,  and  ono  hundred  six  millionths. 

23.    Two.  and  ni»^  *K:r.....^.,,i  ^•_  _,        .  .,,. 

-  ..-,  -i-j  .!„.,  vxxv««iua  iiiiietj-'-bix  icii-iuiliioniha. 
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mucins 

»  Thfl  diaU  of  •  gM  meter,  iiml  of  other  kinds  of  metow. 
give  reulinfrt  in  the  dtHmal  icale. 

Ewh  (liviNion  on  •llni  No.  1  roproMnU  100  oubio  fo«l  of  na, 
»nd  each  eotnpUt,  revolution  of  the  hnn<i  recorUi.  t».  piuHw™ 
of  '•  I  thouiand"  cubic  feet  of  gaa  through  the  meter,  a.  uulicuted 
over  the  top  of  the  dial.  With  eaoh  .•o,„,,lo,,e  revolution  of  the 
band  of  No.  1,  the  hand  of  No.  2  movcn  from  one  divinion  to 
the  next,  and  10  revolution,  of  the  hand  of  any  dial  i.roduco  1 
revolution  of  the  hand  of  the  dial  next  on  the  left. 
^JCmh  dtvUio..  on  the  .mail  ««,,  di.l,  UMd  for  t..tlDg,  r.pr«.nU  1  eublo 


I.   How  much  gas  passes  through  the  meter  whUe  the  Land 
of  No.  1  moves  from  0  to  1  ?  from  1  to  2  ? 
a.   How  much  gas  is  No.  1  recording  ? 

3.  How  much  gas  pags.s  through  the  meter  while  the  hand 
of  No.  2  moves  from  0  to  1  ?  from  0  to  2  ? 

4.  How  much  g.w  are  No.  2  and  No.  1  together  recording  ? 

5.  How  many  complete  revolutions  has  the  hand  of  No  2 
made  while  the  hand  of  No.  8  has  been  moving  from  0  to  its 
present  position  ?     Read  No.  8,  No.  2,  and  No.  1  together. 

6.  Pvead  aii  the  dials.  How  much  gas  is  the  meter  record- 
ing now  /    What  is  the  greatest  amount  of  gas  it  can  record  ? 


N 


r»fMiRK>«rvK  aritiimktk; 


CAMADIAR  MORIY 
»••    'n  th«  moMT  of  Um  I),Mni„i„„  „f  t.nwU  i 

10  mllla  m  1  cMt,  1  ^ 
lOOcMts.lMlar,  91. 

TJ.e  dollar  Ho  Ih  «  ,  ih,  ,ig„  f..^  ee„t  or  cent.  U  < 
"Im      «  thou«„.irh,  of  „  d„„„.  whiW.  i.  th«  unit  oTl 

M*  -LdiS":;nt ""'"  "'""'^  '•'^'"'"  -^  »>»'' »'  •  -t 

BzxKcnn 

Sy.  1.    Read  m  dolUr*  and  penta: 

•2-8'      #28.06      msoo.rte      ♦ti.'io.oa 

t.   Read  MdollHrH,  cents,  and  millH: 

♦  8.S4.';        #1.264        «24.0.';o        ♦17.283 

#9.20«5        IT.fiOfl        «80.016        *89.H17 
8.    Write  in  the  decimal  form,  using  tl.o  sign  )» : 

II  .fll""  L""'*"  ^^  '•""""  1 «  -"""t"  8  mills 

"8  (iDilnrg  82  cent*  ae  j  ii       o^  . 

80  P«nf.     1        ?  r      ...  ^  '^"""'■''  -^^  "«"'« S  mills 

80  cenu  ;  1  cent  6  mills  740  cents ;  28.76r,  cents 

4.   Wnte  to  tl.«  nearest  cent :  §1.667  ;  f  .264  ;  i4.r*j  ».812. 


«12.fi4S.n2 
*"'J,0.10.90 

#100.084 
*(i20.908 
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WHAM  SYSTtM 

The  Roman  noUilon  um»  Mv«n  l•lt•n^  unm,\j , 

I  y  X  I  c  D  M 

'  "  10         M         too        NO        1000 

»  Thnw  lettora  are  conibine.1  to  repre««,,t  oihrr  Hiimlwrn 
apoorihn^  to  tlm  MIowinK  principle, : 

1.  m,n  a  UtUr  i,  follow*.!  Ay  M«  .<im«  /.«,r  «r  <•  /,«*r  of  t.„ 
valiM,  tkt  valufi  <(/■  tht  iHttr,  art  to  bt  uniUH. 

Thu..  lln,mmnu,2.  XXX. «);  VI,  fl;  IK!,  600. 

i.  Wk,n  a  htUr  U  followed  by  a  UtUr  'ff  yrtaUr  valut,  it» 
potu*  i«  to  bt  taken  from  that  <tf  tkt  grtnter. 

Thiu,  IV  n^nmnU  <  ;  IX,  0;  XL,  40;  CD,  400. 

t.  A  Ittttr  with  a  b„r  plactd  ovtr  it  reprtnntt  a  thmtand 
ttmei  at  much  at  it  doti  mthout  tht  bar. 

Thui,  V  repraMiit*  0000 ;  JC,  10,000;  IV,  4000. 

Sa  This  Uble  further  iUu.tmte,  the  nietho.1  of  combination  : 


III.    8 
XII.  12 


XIV.  14 
XIX.  19 


XM.  41 
LXX.  70 


XCIX.  99 
DCCC.  800 


KURCOBS 

SI.  1.  Read  the  followin(f : 
W  LXXIX 

XCIX  cxvin 

dl\xv        ccxxvi 

CXXXII  CDLXIII 


ccv 

DXIX 
DCXL 
DCCL 


MC.  Uw 
XX,  20.000 


MDXC 

MDcro 

MMD(J 

TVCCXL 


a.   Kxpre*.  the  following  in  the  Roman  notation  : 
66  61  101  49e 

^  68  114  509 

^^  99  325  1900 


1607 
5000 
10200 


FUNDAMENTAL  PROCESSES 

<^^T.jz  "z\tx:z:::f  -*--'  ^^^p^.  and 

can  .eriorm  the.  r.^^  an^itr^irr;.  """  ^°" 
ADDITIOK  OF  WTEGERS  AND  DECnCAlS 

Jl Jhe  result  obtained  b,  adding  i.  called  the  .„„.  or 

3&  The  numbers  ad^.ed  are  called  addends  " 
3ft  The  sign  +  i„di,,tes  a<^rfi,,-,„  «„d  is  read  p,u. 
^^^.  The  sign  =  indicates  e,ualit,  and  is  read  equals,  or  „ 

cal  W  LTil'f  "'■"  "'^'^  "^  °^  *^«  --  ^-d  of  units  are 

•4and»«ar«lite„u,„be.;al.o8feetand5feet 

are'^alStSet:;:."^'^  "^  °^  '^'^^"-^  ''^"'^^  °f  -its 
7  poinds  and  9  gallons  are  unlike  nun.bers. 

«^  1.  Can  you  add  «4  and  *6?    7  pounds  and  9  gallons  v 

Only  like  numbers  can  be  added.  ' 

le 
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WWTTB5  EXERCISES 

«.  I.    Add  3.6,  8.6,  6.2,  7.4,  6.3,  8.4,  and  7.8. 


He. 


8.5) 
8.6/" 
6.2 
7.4 


8 
r8.4 


f8.4i 


8.2 
40 
48.2 


We  write  uniU  of  the  same  order  in  the  «,me  column 
Bepnnmg  at  the  bottom  of  the  right-hand  colun.n  to  add, 
we  »«„r„«y  separate  the  figuree  into  convenient  gn>upe  fa 

tent^'orH?  "th'"'  '"'""""'  ""'  '""""^  '"  ""'  ''-  »»"  82 
tenths,  or  3.2  Th«  we  write  below  with  its  right-hand 
figure  under  the  column  just  added.  gni-nana 

Writing  40  below  the  footir-  of  the  previous  column  and 
oneplace  to  the  left,  we  add  the  footings -.  d  place  the  d"' 
mal  pomt  in  the  sum  under  the  other  decimal  points. 
Test  —  Add  each  column  in  the  reverse  order.    If  the  results 
agree,  the  work  is  probably  correct. 

DriU  on  exercises  2-6  until  you  can  add  and  test  them  in  8 
minutes  or  less :  ~«u  m  o 


3,745,876,200 

917,682,688 

16,382,496,177 

8,465,923,587 

22,348,796,135 

85,375,469 

56,399,861 

47,235,565,695 

87,356,929.847 


a. 

42,663 

3. 

.00626 

4. 

2.V43 

8,557 

.42038 

5.492 

2,941 

.09416 

0.3845 

6,248 

.00064 

4.6287 

19,167 

.76258 

11.4955 

82,684 

.17592 

28.8766 

62,108 

.30906 

9.:  8482 

4,844 
76,276 

.49718 
.48376 

3.91764 
18.71485 

THIRD 
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All  »d  tot  in  9  „ta,j;  ZS,       '      "^  •"»'•■ 


8. 

•2498167 
67810 
342912 
117 
627680 
941787 
H804 
17114 
918 
48192 
2542 
834568 


». 

•88791 
17256 
8194 
6162 
47628 
263006 
6528 
8964944 
24768J84 
616986 
1887188 
63942 


10. 

•105092126 
82721940 
27441629 
98270 
768081 
119211 
12416 
79696 
264810 
2834466 
64887218 
_985020«0 


thousand  88.  '°°  ^  thousand  96,  82  million  630 

'OS;nt^^^^^^^^^  ^  thousand 

sand  926  and  25  ten  thousandths  6^8     thou^ndths,  856  thou- 
70  and  2069  ten-thousandths  """^  ^^^  ^n-thousandths, 

«92L8'!t'87!.n!'«S5''s2f  ^J'  !''-''^  •^^S-^O,  1256  48 
•3265.25,  •2481.17        ^^'  *^'-^^'  *^28.80,  S7.95,  «1 244.50; 

^^^rf^tXZyltotZT  ^;^^°  ''^—•^  «ve 
-nety-one  thousand'^nin  ty  „te  ^2  /"'rr^"  '^-'^-'^ 
thousand  six  hundred  forty  s"rh„nH!,  "''''''*  eighty-seven 
^our  hundred  ninety-si,  a^^e^  jErnTf^^:;^""-*^ 


/ 


THIKU  HOOK  jg 

y^is.    Mr.  Belding  bought  a  house  for  t4600,  and  gold  it  at  a 

%in  of  1178.50.     What  was  the  selling  price? 

IS.  A  lady  had  a  hat  made,  costing  as  follows :  frame,  «.25  ■ 
I.un,e  #6.^ribbon,«.75;  velvet,«2.26;  buckle,  ♦!  ;  „„d  maki 
iiig,  »1.     How  much  did  she  expend  for  the  hat? 

A  "i  *l'"r  ^''^^*'  "'"  f°"°*'ng  articles  to  f-rnish  his  office : 
desk,*28.50;  desk  chair,  «5. 75;  typewriter,  »85;  t.ble,*12; 
and  chairs,  « 25.60.     Find  the  cost  of  all. 

18.  In  1906  the  Briti»u  navy  consisted  of  61  battleships,  114 
.  rmsers,  143  torpedo  boat  destroyers,  141  other  vessels,  and  49 
.mder  construction.     Find  the  total  number  of  vessels 

«»  *;  ^^■lll!^  """''  ''"'"'"^  ■*'  #11,696,839,  and  sheep  valued   ' 
a  »1,17A340  were  exported  by  Canada.     Find  the  total  value 
of  these  exports  that  year. 
(,  30.    Recently  the   world  produced  4,908,000  tons  of  cane 

sugar  of  both  kinds  did  the  world  produce  that  year? 

a.  A  transatlantic  steamer  carried,  on  one  trip,  467  first  cabin 
passengers,  300  second  cabin  passengers,  300  steerage  pa88en<.»rs, 
and  a  o.-ew  of  560  men.     Find  the  number  of  people  on  board. 

";    '"r.,?o*l"^^^  *"P  °^  *  steamer,  ^9.800  pounds  of  fresh 
meat  and  14,800  pounds  of  salt  beef  and  mutton  are  provided 
How  many  pounds  of  meat  are  provided  ? 

23.  A  consignment  of  wheat  on  the  way  from  Pt.  Arthur  to 
I.iyerpool  reaches  the  ocean  at  the  Straits  of  Belle  Isle,  2279 
m.les  from  Pt.  Arthur  and  2234  miles  from  Liverpool.  How 
many  miles  is  the  wheat  carried  in  going  to  Liverpool? 

24.  The  cable  from  Vancouver  I.  to  New  Zealand  and  Aus- 
tralia >s  made  in  sections  as  follows:  Bamfield  Creek  to  Fanning 
r,  3468  mi.  ;  Panning  I.  to  Suva,  2043  «{.• ;  Suva  toJ»«»lk  I., 
flf  ■;  r'!r  '"  """"tless  Bay  (.V.Z.),  SSTmi.  ;  %- 
lolk  I.  to  Southport  (Aus.),  .519  mi.     Fjnditl«ftat«^engt^^' 


i 
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•16.928;    .ingle  tt^etl  iltVr'  .""'^^ 

up^he  de«cu  .82,606/?i;Lt^rr;ri^^^ 

werghi„7l56  oVX*d:?terf  """"r^"^'  -^  ^-"-"ve 
«nd  loaded  ol™  wdghit  OsSTh'TfoSn  ''•""*'  P°"'«^''- 
104.860  lb..  99.760  lbm!mu\ool'T  "'-  ^^'^^^  '»>.. 

99.150  lb..  120.540  lb..  119 J30  lb  98  600  M  •;  IP'"  "'•• 
respectively.  "'"'""'•' 98,600  lb.,  and  116.950  lb., 

37.    According  to  the  census  report  of  1901   fJ,»  „      u        , 
wage-earners  in  certain   «.»„..*  T  '   "^  ""mbers  of 

Iron  and  steel  prodj^ 2^66    f  "IT  "«'.  ^"'"  ««  ^''"°-''-- 
ber,  etc.,  75  704      wVh'^ '.*"*''"*' ^^'^^e ;  timber,  lum- 

total  number  of  wa^e  l.rn  P'"''"''*''  '^^'^Ol.     Find  the 

T';";^''^^-^""^"  engaged  in  these  industries. 

•2.934^075!?Kre\cZgTsC^^^^^^^^^ 

ice,  168,225.36  for  Drivaf-„  ,.';''^'*'^'.  ***f,  5^-73  for  toll  serv- 

ger  service,  il.80yrf:^t /TsTioS  i"/"" '" '"^-^"■ 
•21.610.39  from  miscel'anponc  *^"'^''2-5<'  f"-^  '"terest,  and 
for  the  year.        '""'''''""«°""  ^""'^es.     Find  the  total  receipts 

«    The  losses  in  a  coal  strike  were  estimated  as  follows : 


Loss  of  f,  1  miners  in  wages 
Loss  of  other  worlcers 
Loss  of  mine  operators 

jZ  1  '""'.°f '^  """  •"  ""thraoite  region 
Loss  of  outside  business   .  ^ 

Bamage  to  mines  and  machinery 

l^oss  of  coal-carrying  railroads         .'        [ 

Find  the  total  strike  losses. 


«28,930,000 

8,457,000 

52,250,000 

10,280,000 

8,790,000 

7,200,000 

28,000,000 
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SUBTRACTION  OP  INTEGERS  AND  DECnCALS 

4a.  The  process  of  taking  part  of  a  number  away  from  it, 
or  of  finding  how  much  greater  one  number  is  than  another,  ia 
called  tnbtractioii. 

43.  Tlie  number  from  which  another  is  subtracted  is  called 
the  minuend. 


44. 


The  number  subtracted  i»  called  the  lubtrahend. 


48.  The ult  obtained  by  subtracting  is  called  the  remain- 
der, oi'  differeice. 

46.  The  sign  —  signifies  tubtraction  and  is  called  minus.  It 
is  read  le«»  or  miuut. 

47.  Can  you  subtract  $  7  from  *  10  ?  8  feet  from  12  gallons  ? 
9  minutes  from  14  minutes?  8  cents  from  10  pounds? 

Onli/  like  numberi  can  be  tubtracted. 

4a  Find  the  difference  between  7  and  5 ;  7-1-3  and  5 -(-8; 
7  —  3  and  5—3.    How  do  these  differences  compare  ? 

Inereoiing  or  decreaiing  the  minuend  and  subtrahend  by  the 
tame  number  doe»  not  change  the  difference,  or  remainder. 

WRITTEW  EXKRCISlib 

49.  1.    From  88.9  subtract  26.5. 

6  tenths  from  9  tenths  leaves  4  tenths,  or  .4,  which  vv3 
83.9  write  under  the  tenths. 

26.5  Since  6  units  cannot  be  taken  from  3  units,  we  take  1 

7r~  ten,  equal  to  10  units,  from  the  8  tens  to  unite  with  the  8 

units.    The  sum  is  13  units;  6  units  from  13  unita  leaves 
7  units,  which  we  write  under  the  units. 
1  ten  has  already  been  taken  from  the  8  tens,  leaving  7  tens.    2  tens  from 
7  tens  leaves  o  tens,  which  we  write  under  the  tens, 
The  remainder  is  57.4. 


88 
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8S.9 
26.6 

67.4 


Sinee  .4  added  to  .6  equaia  B  ».  mit.  a  i    »i. 
der  under  tenthn.  '  *  '"  ""  """•'"- 

Since  7  added  to  8  equaln  13  w«  »,i..  t      j 
.nd  .arry  1  ten  to  the  Ut  ll:;:S-e  r^l^'  1  ^  "t 

since  S  .H,i«^?  ^      ^  *  '*"  '"  ">«  «"M«hend.)  •  "^  I « 

Subtract  and  test  : 


a.   46.8 
23.J 

«.    7.41 
2.74 

10.   .625 
.467 

14.   5.27 
.99 

18.   8.28 
6.68 

aa.   9.48 
3.«Q 


3.    4321 

2560 

7.    6340 
5824 

U.    7582 
906 

U.   8412 
6369 

19.    7852 
2987 

33.   9888 
3999 


4.   *  241.30 
175.60 

8.   1544.66 
273.89 

la.   f  842. 71 
_84.16 

16.   $920.50 
760.50 

30.   1638.19 
338.28 

»*•   f  744.36 
560.85 


8.  38.785 
16.912 

9.  625.76 

92.46 

13.    .84691 
■07540 

17.   .00826 
■00098 

ai.   2.5861 
.4796 

as.   721.68 
639.08 
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From  700  iubtract  86.88. 


700 
85.88 

614.62 


Without  writing  them  we  may  eoniiiler  O'li  to  occupy 
tentha'  »n<l  hundredths'  places  of  the  minuend. 

Sinoa  there  are  no  signiHcaiit  flguraa  in  the  minuend 

until  we  reach  hundreds'  place,  we  take  1  hundred  from 

the  7  hundreds  and  change  it  t<>  9tenii,  0  units,  »  tenths, 

and  10  hundredths. 

Then  we  subtract,  writing  the  result  for  each  order  in  the  proper  column  • 

"8  from  10,  2;  8  from  9,  8;  6  from  9,  I;  8  from  9,  1 ;  and  KothinK  from 

6,  6." 

Subtract  and  test : 
37.  4200      38.  5000      39.  1700        so.  *40  31.  »100 

1875  1282  699  8.65  42.80 


37. 


7160 
4962 

33.   .9 

.7431 

34. 

7.96       35.  f75 
2.345              19.27 

36.  1(546 

7C.26 

.6C3 
,0081 

38.  52.6 
14.38 

39. 

1            40.  t90 

0.576                0.88 

41.  «250 
132.14 

43.  60,000-16,682  49. 

43.  61,848-22,548  ao. 

44.  84,164-27,629  51. 

45.  90,000-49,167  52. 

46.  84,000-62,676  53. 

47.  1198.80 -$54.95  54. 

48.  $246.20-186.77  55. 
How  many  years  have  elapsed 

a«.   Atlantic  cable,  1858.         60. 

57.  Morse  telegraph,  1844.     61. 

58.  Marcrai  telegraph,  1896.  63. 

59.  First  cotton  gin,  1794.      63. 


6.25  -  .0056 
77.7-7.777 
4.81  - 1.3486 
6.0076  -  2.649 
20.431-7.456 
162,956 -§438.88 
$46,814 -#587.95 
since  the  following  events  ? 
First  Ufe-preserver,  1806. 
First  steamboat  in  Can.,  1809. 
First  railroad  in  Can.,  1886. 
First  newspaper  in  N.S.,  1762. 
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WM  2,701,246  «cre»  .n  1801.  «„d  4,224.542  acre,  in  1901     Find 
the  increaae  in  the  number  of  ncreH.  "  '"  ' wi.    *  ,nd 

14^266*"  O^r  '^1:T^'  "f  i".miKru„,H  int.,  Canudu  wa, 

S'Sd£-r-- 

68.    The  heaviest  bell  i„  the  world  weighs  432.000  pounds 
^d  ,8  .n  Moscow,  Russia.     How  n.uch  heavier  is  it  tC  tJ^e' 

Zv!  K        f  ^'^^2  "u-les  by  water.     How  much  does  the  daily 
travel  by  rail  exceed  that  by  water?  ^ 

70    The  total   .lumber  of  vessels  entered  outward  for  the 
Bea  from  Canada,  in  1905.  was  13.871      Of  th.JolaT 
Britiah   fi«7Q  ,..«-„  r.       j-  '"tO' '•     ut   these  2205  were 

X  terf ^:j:  refsT ""'  '"^ '-'  ^^-'  ^''-^^-  H-  ■ 

vessels  were  i,rSastT  """'  *'"«^°^^-     "°^  -""^ 

72.    Two  men  took  a  S-day  trip  in  an  automobile.      Mon- 

48J.5  miles       Monday  night  it  ,   cjistered   541.7  mi     Tues 

night"?54  9'm  •'  '"'•V^f'^"-''''^  "^^"*  661-2  .ni.  "ri'iuJsd^ 
n  ght  764.9  mi  and  Friday  night  836.3  mi.  Find  the  whole 
distance  traveled  and  the  distance  traveled  e«.!,  day. 
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n.  Hook-and-ladder  truck  No.  1  weighs  9666  pounds.  En 
gine  No.  1  weigh.  7986  pound*.    Find  the  difference  in  weight. 

i'«  J'  '*"*  '*"'' '"  *''*  '*"'•*'■  "'  "  locomotive  has  a  capacity 
of  7600  gallons,  but  contains  only  876  gallons,  how  many  gal- 
lons are  required  to  fill  it? 

75.  A  locomotive  weighing  188.460  pounds  was  so  con- 
structed that  all  of  the  weight  except  21.180  pounds  was  car- 
ried  on  the  driving  wheels.     Find  the  weight  on  the  driving 

76.  Four     hundred     fifty-nine      thousand     five     hundred 
seventy-four   was    tiie    popuhition   of    Nova   Scotia    in   1901 
Of    thm   number    227,093    were     males.      How    many    were 
females  ? 

77.  A  mechanic  drilled  two  holes  with  tlieir  centers  2.46 
inclipj,  f.om  either  end  of  a  stocl  bar  8.25  inches  long.  How 
-at  apart  were  the  holes  from  center  to  center? 

78.  During  April  a  poultry  man  received  #571.18  from  sales 
of  eggs  and  »202.85  from  sales  of  fowls.  His  expenses  for  the 
month  wer^:  fetJ.  §117.56;  coal,  «(20.20;  lighting,  «5.96; 
advertising,  printing,  stationery,  and  postage,  I133.15;  express! 
•4.20;  wages,  $185;  other  expenses,  «72.     Find  his  profit. 

79.  A  city  orchestra  in  Germany  cost  tlie  city  $  1190  for  first 
conductor,  #714  for  second  conductor,  #500  for  concert  master, 
#452  for  harpist,  #15,227  for  other  musicians,  and  #.5397  fir 
supplies,  etc.  Tlie  receipts  were:  symphony  concerts,  #2292- 
theater  music,  #12,614;  city  park  concerts,  #2292;  other  re- 
ceipts, *  7004.     Find  the  surplus. 

80.  The  iron  used  at  tiie  stove  foundry  is  not  pure  iron  A 
stove  that  weighs  400  lb.  contains  about  11.96  lb.  free  car- 
bon, 1.48  lb.  combined  carbon,  lO.OS  lb.  silicon,  4.32  lb.  phos- 
phorus. .08  Ih.    auln>>,,r    O  (?1  lU     „,_ ,    .. 

r  "        -j-i -•-!.,  „.3i  ;.,.  mangiiiiuoe,  ana  ine  rest  pure 

iron,     hmd  the  weight  of  pure  iron  in  such  a  stove. 
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PKfKiRfXHIVK  ARITIIMKTIC 


AcCMOtt 

■a  A  raoord  of  bnainem  treiuHiotionii  is  oallwl  nn  accoaat 
n.  Th«  businMf  .f  thn  day  i«  u,u«l|y  reoor.l...|. .«  the  tr«n«M,. 
tion.  occur,  in  .  bo.,  called  «  daybook.  The  rccrdn  of  tho 
•ever*!  trwM.cUi.in  are  afterward  trai..ferre.l.  or  poatad.  into 
another  book  called  a  Wgw.  where  they  are  «rn»nK«.l  i„  Rro..™.. 
each  containing  the  tranwctiona  that  belong  to  one  clai«,  as  for 
example,  tboae  relating  to  one  pemon  or  firm. 

Thew.  groups  or  ledger  accounta.  Loaded  by  the  name  of  the 
per«)n,  are  arranged  .o  that  the  a.nounU  charge.!  again»t  the 
perK,n,  called  deWta,  appear  on  the  l^  aide  and  thoae  in  hi. 
favor,  called  credlta,  on  the  right  Me. 

«  A  person  who  owes  a  debt  Ih  calln.l  a  debtor,  and  a  person 
to  whom  a  debt  u  owed  is  called  a  creditor. 

aa  The  difference  between  the  sum  of  the  debits  and  the 
sum  of  the  credits  of  an  account  is  called  the  balance. 

M.  Cbmputinff  the  balance,  enttrinff  it  on  the  lesHor  side, 
and  rultng  up  the  account,  is  called  doring,  or  balancing,  the 

«  The  following  are  a  few  abbreviations  in  common  use: 
Company,  Co.         Credit  or  creditor,  Cr.  Paid  Pd 

BaUnce,     Bal.        Debit  or  debtor,      Dr.  Received,  Rec'd. 

Account,    Acct.     Merchandise,  Mdse.      Payment,  Pay't. 

The  syrobol  #  placed  qfler  a  number  stands  for  pounds,  but  if 
placed  before,  it  is  an  abbreviation  for  the  word  "  number." 
.  — ^       ^  — *'"'    *=*  fOuadis    Duii  ff  ir4  lucwna  ••  number  S4." 
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n 


Th«  lymbol  @.  m«>tiiii,(  at,  i.  .Iwayt  followad  by  th*  prie$ 
^aunil.  "^ 

Thu»,  7#  anicsr  3  lif.  mraiia  "T  |miin>ii  of  tugw  •!  S  mdU  •  ponad  "t 
•In,  «  doi.  (gg.  (if  le#,  „^o.  ••  a  duuii  agg.  at  IS  mnu  •  doMn." 

a*  \'h«  following  form  illu«trat««  ■  clomd  ledger  Moount 
with  John  (iralium,  thu  UUiico  b«iug  braughl  duwu  U>  oou- 
tinue  tb«  Moauuut  into  the  next  luuu^h : 


VUiA^ini' 


Find  their  sum. 


1.   What  are  the  debits  in  this  account  ? 
a.   Name  the  credits.     Find  their  sum. 

3.  How  much  is  the  Imlance?  How  is  it  found?  See 
wliether  it  lias  been  correctly  computed. 

4.  Is  the  balance  in  fuvor  of  or  a^inst  John  Graham  ' 

On  which  side  of  the  account  would  it  have  been  entered,  if 
It  had  been  in  his  favor  ? 

On  which  side  would  it  have  been  brought  down  ? 

8.  What  is  the  footinff  of  the  debit  side  of  the  account?  of 
the  credit  side  ?     How  do  the  footings  compare? 

Test  — When  an  account  is  properly  closed,  the  fwting  of 
one  Bide  is  equal  to  the  footing  of  the  other. 

er»l  tr«„...i.'i'  -"-•"*••■  ""=iiwii  01  u,v     »jrbooic  pageg  upon  which  the  mt- 

erai  tnuiuctions  were  eiitcrad. 


fNlMtHKMDIVl:   ARITHMKTIf 


•».  Prepcrn  •  l«<lf;er  form  f..r  ««ch  i.f  th«  following  mwoudU, 
•upply  the  >««r,  enter  the  items,  cIom  and  tMt  Ui«  aooouiit : 

1.  OMrgtOriOa. 

D*Ht,.~Jm.  8.  (JroMrien,  •  10.37  i  J.n.  22,  Oroc«ri«^ 
•  18.91;  Feb.  10.  Oroc«ri«^  •7.89 i  Fob.  24.  Orocerio^  48^ j 
Mm.  e,arooeri«^^16.7&;  Mm.  20,  (irocoriem  m^ .  Apr  4 
Orocerie.,  •9.72;  Apr.  28.  Orooeriet,  1 18.96. 

Or*dU,.-Ju,.  16,  Ca.h.  •«;  Feb.  16.  C«d,,#14.fiOj  M«r. 
8,  Ubor.  •6.80;  Mm.  14.  Cf«h.  *17;  Apr.  16.  Ch.  •20- 
May  8,  Labor,  •8.7.')  j  May  17.  Caah.  •S. 

a.  Thonuu  Hindi  ft  Co. 

DtbiU.  — July  12.  McW...  i|18r,.50;  July  19,  Caah.  •210- 
July  26.  Mdae..  •119.68;  July  80.  M.W,  f  223.29;  Aug  11* 
Mdie..  •88.72;  Aug.  18.  Caah.  •S.JS;  Sept.  10.  Mdae.,  •47.64.' 

OndiU.  —July  8,  Mdae.,  •287.4.) ;  July  lu,  Mdau.,  «140.80 
July  28,  Caah,  •126;  Aug.  6.  Mdae.,  •92.24  ;  Aug.  14.  Mdae  ' 
•  422.18;  Aug.  29,  Mdae..  •116.40;  Sept.  4.  Caah.  t26;  Sept 
8.  Mdae..  •178.91 ;  Sept.  24  Mdae..  •275.16. 

*•  Johnaon  *  Maion. 

/)«W««. -May  6,  7  Carriagea,  •876;  May  14,  6  Double 
Wagons,  •460;  May  20,4  Runabouts,  taiO  ;  May  25.8  Sur- 
reys, •526;  June  1,  8  Single  Wagons.  #225;  June  8.  1  Pha- 
eton. •  200;  and  6  Oi)en  Buggies,  «480;  June  15,  2  Buck- 
boards,  flOO;  and  2  Road  Carts,  «70. 

CfrtdiU.— Jan.  4,  White  Ash  Lumber,  •449.25;  Jan.  9 
Hub  Timber  (elm),  #376.40;  Feb.  4.  Spoke  Timber  (hickory )i 
•  274.66;  Apr.  8.  Basswood  Lumber.  »124.80;  May  10.  Caah, 
•400 ;  May  18,  Cash,  #826 ;  June  4,  Cash,  •660 ;  June  12.  Caah 
ft  860,  ' 
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MULTVLICATIOII  OP  nfTIOEIU  AMD  USCOCAtS 

M  The  proceM  if  taking  one  niimlMtr  m  nun^  time*  m  tbera 
•re  uniu  in  another  in  c«Ue<l  naltipUcatloa. 

«•.  The  numUr  muliipltml  i»  cnllml  the  mnlUplieud. 

•a  The  numU-r  by  which  wo  multiply  in  called  the  mslti- 
plter. 

Tl»  multiplier  vhuwn  how  many  time*  the  roultiplic«n(l  U  to 
be  taken. 

«.  The  re»ult  obtained  hy  multiplying  i*  called  the  product. 

92.  Th«  multiplicand  and  multiplier  are  oallml  facton  of  tlu 
product. 

68.  The  Bign  x  indicator  mulHplieatian.  It  in  read  timaa 
when  the  multiplier  precede*  it,  and  multlpllad  by  when  the 
multiplier  follows  it. 

iinit,  .1  X  .5  it  read  "3  tim«i  6,  •  if  .",  i,  iJw  mltlpllnr.  hut  "SmuHlrmr 
i>3  8,"  »  8  in  the  multiplier. 

WliKu  it  i<  iiniH.rtiint  to  know  which  nnmbn  U  the  mnltlplier,  and  It 
would  otberwiH  be  io  doubt,  thin  book  uiee  limt$  or  mMptitd  b»  initead  o( 
the  iign. 

6*.  A  number  that  i«  UHed  with  reference  to  some  particular 
kind  c'  -bjcct  or  unit  Ih  called  it  concrete  number, 
fl  pears,  I  la,  40  niUee,  are  er'"-«!te  nmnben. 

6&   A  number  that  is  UKod  without  reference  to  any  particu- 
lar kind  of  object  or  unit  \n  called  an  abatract  number. 
6,  12,  40,  are  abetract  nuriilifrn. 

ea   How  many  dollars  are  4  times  #6  ?    §5  multiplied  by  4  ? 
Can  you  find  »6  times  4  ?    Can  you  multiply  4  by  ifi  ? 
The  trtdtipUer  mutt  be  an  abitract  number  or  be  regarded  at 
ahttraet. 
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PROGRESSIVE  ARITHMETIC 


87.  Complete  and  read : 
1.  8  X  8  pounds  >■  ? 


3.   8  pounds  X  8  a  7 


a.  7x6  bushel.  =.?  4.  6  bu«hel«  x  7  -  ? 

How  does  the  name  of  the  unit  in  the  product  compare  with 
the  name  of  the  unit  in  the  multiplicand  /  ^^ 

The  product  and  multiplicand  are  like  numbert. 

17^ith"lTttr«  S^T  "  Tr"  "'^''  "  "™««  5'    2  times 
1 1  with  17  times  2  ?    8  ,  imcs  21  with  21  times  3  ? 

The  product   i,   numerically    the   eame   whichever   number   i» 
regarded  at  the  multiplier.  number   xt 

t  JLTpHrr. "  "  "*"^™"^  '""^''  '"'"^^"-'  ">  -  '•>«  -»"-  nu,„ber  „ 
Multiplication  by  Integers 
69.  Every  cipher  that  is  annexed  to  an  Integer  moves  each 
figure  one  place  toward  the  left,  and  therefore  fs  2^)  changes 

irr  sr  ""^ "  '"""''^^^^'  *"«  ••-^-^^  *° = 

loo'o:  T^l^.T^!''" '' '''  """-^ '"' '  ■'  'y ''' '-  o'*'-  *^ 

7a  In  a  decimal  or  a  mixed  number,  every  removal  of  'he 

inTeTlr*  ""^  ^'r  *°"^^''  ''''  "^'•^  eorre'sponds  to  reL  v! 
ing  each  figure  one  place  toward  the  left.     Hence, 

To  multiply  a  decimal  by  10,  move  the  decimal  point  toward  the 
r.,ht  one  place,-  by  100,  t.o  place, ,-  by  1000,  thrl  pLceJetc 
U  necessary,  annex  O's  to  give  the  multiplicand  enough  places. 

EXERCISES 

1.  Multiply  by  10:   64;   862;   19.5;   .33;   .004 

2.  Multiply  by  100:  81;  5160;  3.28;  .0688;   .00026 

3.  Multiply  by  1000:  371.5;  .56;   7.0125;  .003625 

«.   Multiply  by  1.000,000:  5.5;  3.75;  16.875;  .0006483 
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Multiply  46 

by  80; 

9.87, 

:  >•  .300 

46 

3680 

'.^.875 
2962.5 

u 


71.  1. 


Since  80  equals  8  x  10,  we  multi- 
ply by  8  and  then  hy  U);  that  is,  we 
multiply  by  8  and  annex  one  0. 

Multiply : 

2.  46  by  40 

3.  75  by  60 

4.  .38  by  70 
.74  by  90 

5.6  by  60 
9.9  by  200     * 

8.7  by  500 
.43  by  600 
.65  by  800 

Multiply  83.6  by  428. 

88.6 

428 

8  times  83.6=       668.8 

20  times  83.6=     1672.0 

400  times  83.6  =  33440.0 


We  firat  multiply  by  ."J  and  then 
by  100 ;  that  is,  we  multiply  by  3  and 
FUOTe  the  decimal  point  two  places  to- 
ward the  rijrht. 


5. 
6; 
7. 
8. 
9. 
10. 


U. 
U. 
13. 
14. 
IS. 
16. 
17. 
IS. 
19. 


20 


845  by  200 
614  by  700 
.075  by  300 
.048  by  500 
2.57  by  6000 
.0516  by  12,000 
81.76  by  110,000 
.0436  by  500,000 
.000005625  by  8  million 

88.6 

428 


428  times  83.6=  36780.8 


668  8 
1672 
3344 
35780.8 


The  full  partial  products  are  668.8, 1872.0,  and  .?3440.0;  but  in  practice 
-  e  write  them  in  brief  form,  omitting  the  ciphers  and  decimal  pointe  as  in 
ihe  process  on  the  right. 

Oh  jerve  that  the  righthand  figure  of  each  abbreviatBd  partial  product  is 
directly  under  the  figure  of  the  multiplier  used  to  obtain  it 
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Multiply : 

ai.  482  by  66 

30.  t82.16  by  66 

aa.  716  by  88 

31.  «18.76  by  86 

33.  982  by  49 

38.  #24.18  by  41 

84.  656  by  72 

33.  §75.20  by  111 

as.  6.76  by  48 

34.  $82.84  by  686 

36.  .496  by  26 

3S.  #12.96  by  875 

87.  84.5  by  76 

36.   129.99  by  792 

38.   5.28  by  144 

37.   #156.72  by  81 

89.   .766  by  625 

38.   #436.14  by  78 

39. 

40.                                    41. 

27.64 

6.895                           24.68 

5  06 

4  007                                4800 

165  84 

48  265                         197  44 

13820 

27680                                987  2 

13985.84 

27628.266        "              1184  64 

Multiply : 

42 

742  by  402 

S4.   85.8  by  16,000 

43 

886  by  605 

ss.  4.19  by  84,000 

44 

9.24  by  801 

S6.   3.763  by  9600 

4S 

42.33  by  407 

87.  9.044  by  7500 

46 

8.834  by  706 

SS.   .08o7  by  4300 

47 

.8876  by  108 

59.  #428.60  by  180 

48 

7.246  by  305 

60.  §269.76  by  240 

49. 

91.31  by  4062 

61.   §177.90  by  i.OO 

ao. 

41.82  by  1001 

62.   « 24.065  by  40,000 

SI. 

7.966  by  6004 

63.   #0.567  by  260,000 

S2 

.0775  by  8008 

64.   .004065  by  52,000 

53. 

42.62  by  2600 

6S.    .000076  by  440,000 

THIRD    HOOK 
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66.  If  a  fall  of  snow  averaged  .597  of  an  inch  an  hour,  how 
much  snow  fell  in  8  hours  ? 

67.  It  C08.S  » 1.1 8  per  word  to  cable  from  Vancouver  to  Honif. 
Kong.     How  much  does  it  cost  to  send  a  message  of  27  words ;' 

68.  If  a  bushel  of  wheat  absorbs  1.184  pounds  of  potassium 
from  the  soil,  how  many  pounds  will  125  bushels  absorb? 

f^'-ll  ■""""*'"'■«  '"  t''«  Dominion  Cabinet  receive  a  salary 

ot  » <000  a  year  each.      The  premier  receives  *12,000.     Find 

the  combined  sah.ries  of  the  14  ministers  for  a  term  of  5  years. 

70.    The   daily   pay   of   a   locomotive    engineer  was   *4.10 

What  was  his  salary  for  a  year  of  340  working  days? 

71  A  pack  train  carrying  lumber  and  provisions  to  the 
(f  olden  Age  mine  consisted  of  28  burros.  If  the  average  load 
was  485  pounds  apiece,  how  many  pounds  did  all  carry  ? 

7a.  A  flask  of  quicksilver  is  76.5  pounds.  In  a  recent  year 
the  amount  of  quicksilver  imported  by  the  Dominion  of  Canada 
was  19t,5  flasks.     Express  the  quantity  produced  in  pounds. 

73.  A  hoisting  engine  consumed  40  pounds  of  coal  per  hour 
for  10  hours  a  day  Kind  the  cost  of  1  day's  supply  of  coal  at 
f  .146  per  hundred  pounds. 

74.  On  one  trip  of  an  ocean  .teamer  70  cases  of  eggs,  each 
case  containing  30  dozen,  were  consumed.  How  many  eees 
were  consumed  on  the  trip  ?  .'     ss 

75.  How  much  will  it  cost  to  keep  48  barrels  of  poultry  in 
cold  storage  for  2  months  at  30  f!  per  barrel  per  month  ? 

76.  A  jobber  bought  724  boxes  of  oranges  at  «2.25  and 
repacked  them,  obtaining  716  boxes  of  sound  fruit  which  he 
sold  at  «2.50  each.     How  much  did  he  gain? 

77.  If  it  costs  80^  per  can  of  40  quarts  to  ship  milk  from 
Port^Haney  to  Vancouver,  how  much  will  it  cost  to  ship  87  such 
cans?     How  many  quarts  are  there  in  such  a  shipment? 

THIBD    FBOO.  JlB. — 3 
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Mttltipllcadon  by  Decimal* 

7a  Since  10  unite  of  any  order  make  1  unit  of  the  next 
higher  order,  1  unit  of  any  order  is  1  tenth,  or  .1,  of  a  unit  of 
the  next  higher  order;  that  is,  it  is  a  unit  of  the  next  higher 
order  multiplied  by  .1. 

Consequently,  every  removal  of  a  figure  one  plu<e  toward 
the  nght,  or  of  the  decimal  point  one  place  toward  the  left, 
changes  tens  to  units,  units  to  tenths,  tenths  to  hundredths' 
etc.     Hence, 

To  multiply  an  integer  or  a  deeimal  by  .1  move  the  decimal  point 
toward  the  left  one  place;  by  .01,  two  place,;  by  .001,  three 
placet,  etc. 

thus,  2,6  multiplied  by 


H  necessary,  prefix  O's  to  the   multiplicand: 
.001  =  .0025. 


EXERCISES 
Multiply  by  .1:     7;  45;  369;   8.2;   .6;   .76. 
Multiply  by  .01:     56;  7492;  37.5;  8.75;  .432. 
Multiply  by  .001:     965;  18,609;  75;  6.25;   .4. 
Multiply  by  .0001:     2387;  96381.6;  8.46. 
Multiply  by  .00001:     46,394;  276.375;  92.65. 
Multiply  by  .000001:     324,625;  55,650;  75.96. 

WRITTEH  EXERCISES 


7a  1.   Multiply  235  by  .8 ; 

285 

■8 

70.6 

Since  .3  equals  3  x  .1,  we  multiply 
by  3  and  then  bj  .1 ;  that  is,  we  mul- 
tiply by  3  and  point  off  one  decimal 
place. 


74.2  by  .07. 

74.2 

^ 

5.194 

Since  .07  =  7  x  .01,  we  multiply 
by  7  and  then  by  .01 ;  that  is,  we 
multiply  by  7  and  move  the  decimal 
joint  two  places  toward  the  left. 
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Multiply: 

a.   86  by  .4 

3.  41  by  .7 

4.  6.8  by  .8 
8.   .28  by  .4 

6.  75    by  .06 

7.  6.7  by  .06 
Multiply  .4865  by  .068. 

Since  .0.58  =  68  x  .001,  we  multiply  by  58  and  then  by 
.001 ;  that  is,  we  multijily  by  58  and  move  the  decimal 
point  three  places  toward  the  left,  prefixing  one  0  to  give 
places  enough. 

The  product  has ybur  decimal  places  for  the  decimal  in 
the  multiplicand,  and  three  more  for  the  decimal  in  the 
multiplier,  or /our  plus  three  decimal  places.   Since  O's  on 


8.  864  by  .06 

».  792  by  .002 

10.  91.6  by  .0008 

U.  42.85  by  .007 

12.  682.76  by  .0004 

13.  24876    by  .00009 


14 


.4866 
.068 
84920 
21826 


.0253170 
the  right  of  a  decimal  do  not  affect  its  value,  we  may  omit  the  0  on  the  right 
Observe  that  the  number  of  decimal  placet  in  the  product  is 
equal  to  the  number  in  the  multiplicand  plus  the  number  in  the 
multiplier. 

Test.  —  Multiply  the  multiplier  by  the  multiplicand.     If  the 
results  agree,  the  work  is  probably  correct. 

Multiply  and  test : 
la.  6.4  by  2.2        a*.  428  by  .75 


16.  8.7  by  5.6 

17.  21  by  .88 

18.  84  by  7.5 
96  by  .605 
7.4  by  3.02 
.35  by  40.8 
2.9  by  .106 
.44  bv  8.05 


19. 

ao. 

31. 
22. 
33. 


25.   36.6  by  .32 

22.1  by  1.8 

4.17  by  .72 

1228    by  .45 

1656    by  .32 

874.6  by  6.5 

31.  .591.8  by  .85 

32.  41.76  by  4.2 


26 
27, 
28, 
29. 
30. 


33.  246.6  by  10.2 

34.  33.75  by  8.04 

35.  720.6  by  .035 

36.  32.15  by  .068 

37.  70.41  by  70.4 

38.  9074  by  .0345 

39.  2768  by  .1625 

40.  .34.55  by  166.6 

41.  448.6  by  7.404 
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Multiply  : 

4a.   665.6  by  3.0  I 


43. 


"1.62  by  61.86 
4637  by  .1842 
2.986  by  464.1 
75  by  8.0065 
48  by  9.0107 
0.2  by  36..502 

49.  .47  by  100.64 

50.  78.256  by  8.75 
81.  4.6254  by  32.6 
aa.  788.49  by  .496 
S3.   55.410  by  .856 


4S. 
46. 

47. 
48. 


54.  82  by  .00046 
85.   64  by  .000286 
s«.   96  by  1.00466 

87.  4.9  by  25.8726 

88.  82,000  by  8.0046 

59.  75,600  by  .00088 

60.  42,720  by  .00705 

61.  81.625  by  .00404 
ea.   3.6875  by  .80608 

63.  16  million  by  .15626 

64.  7.5  million  by  1.0844 


65.   86.25  million  bv   no7.'', 
66    One  year  54,759,700  poun.ls  of  paper  were  manufactnrea 
n     bo   Donunion  of  Canada.     Kind  tbe  value  of  this  quantity 
of  paper  at  8.4  ^  per  pound.  ^  •^ 

S.ooK,T,oN-.  The  paper  wa.,  worth  54.73!,,700  time,  9  Ml.  Si„.e 
H..>»,<00  times  .084  is  equal  t..  ,M,75»,700  multiplied  by  .084,  we  may  Z 
%u"e:tr  JuSe"  "^  '"'"''  "'  u-«^^e  numhl,  havlu,  thele^ 

nn!r  I  "/'rV'^^l '"'""''  '^"'^'■«"  '■'  ^^^  Dominion  of  Canada 

IT        u  .t  '"""^  '°  ""'^^  ^"^"^""^  '"  ^  f«-"-'  how  much 
money  will  they  contribute  to  the  relief  fund  ? 

**■  Jhe  following  tickets  were  sol.l  for  the  Symphony  Club's 
concert:  420  @  * 2.50  366  @  *2,  474  @  » 1.25,'and  474  @ 
*.76.     What  were  the  box-office  receipts  ? 

.onfainttT.?"''^''* '  box  containing  126  oranges  and  another 
£iZ7  ^^°;^*"S^«'  «*  *3.25  per  box.     He  sold  9  dozen  at 


TIIIKD  B(M)K  a" 

TO.  A  paper  mill  contained  14  paper-making  raaohinea  each 
of  wluoh  made  1.82  tons  of  paper  per  hour.  Find  the  output 
for  a  day  of  24  hours. 

n.  For  every  ton  of  paper  made.  1.95  tons  of  water  had  to 
Ik;  evaporated.     How  many  tons  were  evapornteu  per  day  ? 

72.  The  hot  air  used  to  evaporate  the  water  ami  carry  it  off 
was  supplied  at  the  rate  of  440  cubic  feet  per  .niuute  for  each 
ton  of  paper.     How  much  hot  air  was  supplied  per  hour  ? 

73.  A  bar  of  iron  1  foot  long  expands  .000000822  of  a  foot 
for  every  degree  of  rise  in  temperature.  If  a  bar  of  iron  is  tiO 
feet  long  at  32°  F.,  what  will  be  its  length  at  33°  F. !  at  02''  F.? 

74.  A  strip  of  zinc  1  foot  long  expands  .00001653  ft.  for 
every  degree  of  rise  in  temperature.  If  a  strip  of  iron  and  a 
strip  of  zinc  are  each  1  foot  long  at  32«  F.,  which  has  the 
greater  length  at  650°  F.,  and  how  mucii  greater? 

75.  Steel  expands  .00001003  ft.  per  foot  of  length  for  every 
degree  of  rise  in  temperature.  If  the  length  of  a  steel  rail  in 
freezing  weather  is  30  feet,  how  many  inches  longer  will  it  be  on 
a  day  when  the  temperature  is  105°  F.  ? 

76.  If  on  the  average  each  person  in  the  Dominion  of  Canada 
consumes  .473  of  a  barrel  of  flour  and  meal  per  year,  find 
the  amount  consumed  per  year  in  a  city  of  .25  million  people. 

77  A  Canadian  steamer  engaged  in  the  wheat  trade  from 
*t.  William  to  Montreal  can  carry  8.';,000  bu.  of  wheat  on  one 
trip.  If  the  average  load  on  the  return  trip  is  1250  tons,  how 
many  tons  of  freight  will  she  transport  in  a  season  of  ten 
round  trips  ? 

78.  How  much  less  will  it  cost  to  transport  a  cargo  of  wheat 
weighing  78,000^  hundredweight  from  Ft.  William  to  Montreal 
hy  the  Great  Lakes,  the  Wellaiid  Canal,  and  the  St.  Lawrence 
River  and  canals,  at  1.13  per  owt.,  than  by  rail  at  i.2  per  owt.? 


l'K<KiKKH.SIVK   AHITIIMKTIC 


BUlt 

M.  A  detailed  written  statement  of  indobtednow  for  „„  ^ 
Hold  or  Horvicen  rendered  is  called  a  bill  "'"'"•'""''••  '•"  K""^' 

A  bill  Hl.oi.1.1  Ix)  dated  and  slu.nld  stnlo  the  n«n,»-  .f  .1 
parties  concerned  (debtor  and  .reditor^     tl!.  T       /''" 

76.  The  following  form  illnstrates  a  bill  receioted   l.v  ,n 
authorized  agent  of  the  creditor :  receipted   by  an 


M      ^.         „     .  WiNNtPito,  Man., /*,i.  #,  190tf. 

Souflljt  of  MAXWELL  &   GREEN 
Hak„w.k«,  Ihok,  Too,.«,  lMP...M.»Tr  »Z'r  '"'" 


/J 
^9 


30 
70 


f3/ 


SO 
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WRimH  iziitcnis 
T7.  Make  out  billa  for  the  following,  iupplyinif  thi.  Hnte  and 
|ilac«»  of  buaiiieM  of  both  debtor  and  cn)di.^r,  ftn-i  i!»«  ftxiiingH, 
and  receipt  in  due  form  : 

1.  H.  H.  Moore  bought  of  Vanooi  voi  t  m\  ('o.  1343  tonM  of 
coal  (9  $8.40. 

a.  H.  H.  Moore  sold  to  Secretary  of  the  Hoard  of  School 
TruHtees,  Vancouver,  B.C.,  1260  ton*  of  coal  (a»  *B.;")0. 

a.  Hayea  &  Reynoldii  gold  to  Empire  MilliiiK  Co.  1000  bu. 
No.  1  hiird  Manitoba  wheat  @  H7<  1200  bu.  No.  2  Northern 
@  6.0^,  and  .5000  bu.  oatH  (a)  8ij^. 

4.  George  Saxe  bought  of  John  Stillman  2  braKs  bed- 
steads @ « 86..'50.  2  bureaus  @  «28,  1  mahogany  chifionier  («) 
*  76,  and  1  golden  oak  toilet  table  @  *  42.50. 

5.  The  Champlain  Canning  Co.  is  debtor  to  Stephen  A; 
Dole,  for  carting  and  advancing  freight  charges,  as  follows  : 

Jan.  6,  2  loads  @  tl.50;  freight  charges  %  S.-W 
Jan.  7,  3  1oads@«1.60j  freig!  (charges  «12.00 
Jan.  8,  1  load  @  *1.50;  freight  charges  »  7.50 
Jan.  9,  5  loads  @  $  1.50;  freight  charges  %  10.25 

6.  Albert  Perkins  bought  of  the  Continental  Hardware  Co. 
15  Excelsior  ranges  @  *38,  12  Alps  ranges  foi  * 32.25, 16  Jewel 
gas  ranges  @  « 13.50,  42  cook  stoves  @  *23,  18  Safety  oil 
stoves  @  117.75,  2  parlor  stoves  @  §3,%  ti  parlor  stoves  @ 
*31.50,  27  double  boilers  @$.89,  and  4  dozen  razors  @  $  11.50. 

7.  Allen  Bros,  bought  of  Storrs  &  Stoneman  6  do?:,  blank 
books  @  *1.40,  4  doz.  blank  books  @  *2.25,  72  pints  ink  @ 
35/,  64  steel  rulers  @  39/,  15  cameras  @  14.9.5,  8  doz.  trays 
@  I- 1.^0,  5  M  clips  @  11.10,  16  doz.  blotting  pads  @  49  f,  and 
48  bottles  library  paste  @  19  /. 


M 


PROOREMIVJi  ABITHMETIC 


WVlSIOlf  OP  IHTB0BR8  AHD  DBCWALS 

n.  How  many  U  tn  there  in  167    How  maav  tim-  i   a 

tho^reXs'"'""'"  '"'^  ^  •">""  p"-- «-  -y  - 

part*.     1  hu  kmd  of  d. vwion  U  Bon.otimea  called  partiaon. 
8a  The  number  divided  is  called  the  dividend. 
M.  The  number  by  which  we  divide  is  called  the  dlvl.,,. 
82  The  result  obtained  by  dividing  i,  called  th,.  ,.otlent 

to  The  sign  +  indicates  division.     It  is  read  divided  by 
D.v,sion  ,s  also  indicated  by  writing  the  dividen7rboTe  the 
d.vsor  with  a  straight  line  between  them;  or  by  wrS  the 
d.vulend^at  the  right  of  the  divisor  with  a  curved  LT^twee!;! 
Thus,  ^,  or  6)24,  indicate,  th.t  24  i.  to  be  divided  by  6. 

86.  Complete  and  read : 
1.  «i20  +  i4  =  ? 
a.  86^+9/=? 


3.   18  rods +  6  rods  —  ? 
«.   56  feet  -•-  8  feet  -  ? 


Jr^'H^'  ""''  '''■"'^  "«  «*•  -»•*-.  '*«  9Uotient  u  an 
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97.  Coropleta  •nU  rMd : 

1.  #20^6-?  ,.  I8rod.^a-r 

•■  8«/-4-^  4.  66feet*7-? 

ff  th*  dividend  i,  eonertU  and  (A«  dMtor  ii  ahUraat,  th*  diwi. 
dtnd  and  quotitnt  art  like  numbert. 


aa  1. 


Dirldon  by  Integen 

WMTTEII  BZUCinS 


Divi<lo  1346  by  r>i 

6)1846 

200,  1  rem. 
or       269 i 

The  reminder  may  b«  written  in 
cilhor  of  the*,  w.y,.   Tho  latter  way  .._,  ...„„.„.g  .  „„,„,„  „  „  ,^ 

in.ke.  It  a  part  of  the  quotient,  the     divi.lead,  the  divialon  may  be  com- 
rlivi»ion  of  1  by  0  being  indicated.         pjeled,  the  quotient  being  2,692. 

When  the  divi«or  ia  no  8niall  that  tho  work  may  be  done  menUlly,  and  only 
the  figures  of  the  quoUcnt  are  written,  the  procein  ij.  called  (hort  dlrlaion. 

Divide: 

a.  a.  4. 

7)81.43 


18.46  by  6. 

6)18.46 
2.601 
or      2.69,  .01  rem. 

The  quotient  ia  a.60J. 

Ry  annexing  a  decimal  0  to  th* 


4)1776 


3. 
6)4074 


7. 

8)4.16 
la. 

6)84.2 


8. 

H)7000 

13. 

6)83.75 


9. 
4)811 

14. 

8)4.262 


1».  1000  by  6 
M.  82.94  hv  7 
l».   2.643  by  2 


ao.  473.8  by  8 
21.  .2896  by  S 
aa.  654.6  bv  11 


33.  8.466  by  12 
3*.  40.04  by  11 
as.   7.286  by  12 
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•.  Cutting  off  one  nguT„  from  tl...  riKht  of  an  intMMr  corr^ 

Itxf/'l''  ""  'T^"  **  '"•  '^  off  ""/llfr' from  /A*  ny**;  4. 

Wh..ti  ||„.  ft„„r«  „,i  off  •»>  »l|  «■•,  tho  dlrUion  I.  »..,(.  _k- 
a«/i7  '  '   ""1  3«ff  ►  100  -  SHUT  -  an,  r.«.i„J.r  .ff.  or 

»  In  «  docin..!  or  »  mixed  number,  every  nwnovul  of  the 
decmH  ,>o,nt  om,  ,,|a«e  toward  the  l„ft  correH,K.n.lH  to  romov- 
ing  each  figure  on.,  j.hice  towi»r.l  the  right.     Hence, 

To  divide  a  decimal  hj,  10  m.wr  Ik.  denmal  point  tolarj  the  ,</V 
one  place  ;  Ay  100.  two  place,  ;  hy  lOOO.  three  place,,  etc. 

It  iieoMMry,  prefli  O'.;  thui,  ».«  .  loo  «  .066. 

Bxsscmn 

Divide  by  10:  820;  40,000;  107;  4.07;  82.4;    776 
Divide  by  100:    60.400;   8260;  4182;  02.81;  206  •    089 
Divide  by  1000:  4.360,000;  8720;  486;  87.61 ;    82'  0  2')" 
Divide  by  1,000,000:     12.820,000;    422,800,000;    66  6 


WWTTtll 
».   1.    Divide  9384  by  400; 

4|00)  93|84 

Since  400  =  100  X  4,  we  divide  by 
100  and  then  by  4;  that  ig.we  cut 
off  two  flgures  and  divide  the  rest  of 
the  dividend  by  4.  givinR  a  quotient 
of  23  and  a  remainder  of  !  hundred 
Ji.ii?  the  §4  cut  off,  or  id4. 


■xiaciBis 

988.4  by  400, 
4)9.884 
2.340 

We  divide  by  100  and  then  by  4; 
that  ia,  we  move  the  decimal  point 
lien  places  toward  the  left,  obtaining 
9-3»t ;  then  we  divide  this  quotient 
by  4,  obtaining  2..348. 


Divide : 


a, 
a. 

8. 

•. 

17. 


/)7«0  byflO  T, 
»1.3/)  l,y  70  •, 
<«0  by  HO  •. 
761.7  by  l>0  10. 
2847  by  120  u. 
Divide  i,ti,-HV  by  »W. 


rUJKi*  IMNIK 

M'24    by -too 
203. 2  by  .VW 
H.2(t7  by  700 
2.404  by  1 1 00 
U8.4(l  by  1200 


4H 

la.  «3,fiM  by  5,000 

M.  Sl.tflW  by  6.000 

14.  41.620  by  SO.WW 

1».  2r).llO  bvW),000 

1«.  67.200  by  1(0.000 


800  tim«it  68  m 

20  tiroes  68  - 

7  timed  68  • 

827  timf»  tw, 


827 

68)7)6^41» 

/)4400 

184»  undivided 

1860 

48!l  undivided 
476 
plus    1J{  rem. -.'i((,249 


827 
68).')6^4)» 
W4 
184 
186 
489 
476 
18 


Sine.  80  000  .  «8  i.  ,«„  th,„  .„y  „„„».,  „,  ,„..,,„^„,.  .„,,  ^  ^,,  ^ 

iTie  (|uotietit  in  827. 

Since  8J7  time,  fl8,  p|u.  „  =  „.24»  (the  dividend)  the  work  i.  cornet 

Hivl  irthr.'"5fl7"'„f  T\'"  '"*""""" " '" ""' '-—  '""St. 

mvKiing  thu..  58i  .  08  =  ,l«,ut  8;  write  8  i.,  the  .juotient  over  ti  ,h,ln, 
l^'-'/'K'Pin  «fik,  .,iHd.u.l  .„„/;  8  time.68  =  .'.,4;  .„btr«t^^^d 
hr  ngdown  4,  the  next  figure  of  the  dividend,  184  .  «8 L  .b„Vt  2    wr  e 

..  J*^- -  M"'"P'>-  the  divisor  by  the  .,uotient  and  to  the  prod- 

fh':  ^  u  .';^™'^'"f "* •  '*"  *""«  i«  °no-  i f  the  work  is  correct, 
the  result  will  equal  the  dividend. 
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J 


Wheu  tha  diviaor  i(  w  large  tlwt 
the  prooaw  is  c»Ued  long  dlrliloo. 

Divide  and  test : 

IS.  188,400  by  266 
1».  268,016  by  812 
ao.  205,887  by  481 
a.  680,143  by  667 
26. 

<5.876 
266)«1424.64 
1326  - 
996        , 
796 
2014 
1855 
1690 
1590 

The  qnotient,  carried  to  mills  by 
snneziiig  a  decimal  0  to  form  the 
last  partial  dividend,  is  95.376.  To 
the  nearest  cent  it  is  (S.SS. 

Dividf, : 

as.  1743.12  by  66 

39.   $878.25  by  36 

30.  $1181.84  by  44 

31.  11696.32  by  72 

32.  «6584.02by89 

33.  «8465.50by58 

34.  I6346.70  by  127 


each  step  in  the  work  must  be  written, 


22.  400,000  by  756 

23.  2,281,650  by  608 

24.  1,276,000  by  8400 
29.  8,424,000  by  1720 

27. 

.001648+ 


67). 09395 
67_ 
809 
842 
276 
228 
470 
456 

The  sign  +  shows  that  the  quo- 
tient is  a  little  more  than  .001848. 
To  fire  decimal  places  it  is  a  little 
less  than  .00165,  indicated  .00185-. 


35.  2516.6  by  95 

36.  321.86  by  76 

37.  372.012  by  68 
3S.  43.4172  by  746 

39.  3297.18  by  614 

40.  864.175  by  875 

41.  .015912  bv  2.56 
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Find  quotient* : 

To  neitMt  tantb 
42.    44.0  +  7 

126+8 
100  +  87 
«2.5  + 16 
275  + 176 
1000  +  28 
66,600  +  732 
90,000  +  325 
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Tu  tiMmt  hundndth 
80.    1.70 -.-6 
100  +  9 

100  +  12 
480  +  66 
815  +  48 
600  +  43 
2870  +  275 
668.6  +  615 


u. 
sa. 

93. 
54. 

ss. 

96. 

97. 


46 

Tn  nearest  thousandth 

96.   26+11 
11  +  26 
76  +  87 
60  +  88 
100  +  55 
27.24+66 
34.482  +  821 
819.59  -  728 


99. 

60. 

61. 

62. 

63. 

64 

69 


48. 

46. 
47. 
48. 
49. 

66.  If  there  are  18,000  men  in  24  battalions  of  soWiers,  how 
many  men  are  there  in  1  battalion? 

67.  The  monthly  rent  r«oeipt«  from  an  apartment  house 
amounted  to  #ol3.  Ihere  were  i9  apartments.  What  was 
the  average  rent  of  each  ? 

68.  It  takes  a  letter  21  days  to  go  from  Montreal  to 
Shanghai,  China,  a  distance  of  8364  miles.  How  many  miles 
is  it  carried  per  day  ? 

69.  One  year,  only  40  ounces  of  platinum  were  produced  in 
the  Dominion  of  Canada.  The  estimated  value  was  «771. 
bind  the  value  per  ounce,  to  the  nearest  cent. 

70.  A  year's  production  of  crude  borax  amounted  to  2600 
tons,  valued  at  « 91,000.     Find  the  average  value  per  ton. 

71.  A  blast  furnace  in  continuous  operation  for  1476  days  pro- 
duced 493,120  tons  of  pig  iron.  Find  the  average  daily  produc- 
tion ;  the  average  hourly  production  to  the  nearest  .01  ton. 

72.  The  operating  expenses  of  a  street  railway  for  a  year  of 
866  days  were  $  125,092.80.     Find  the  average  daily  expenses. 

73.  The  total  daily  travel  of  all  the  cars  was  equivalent  to  a 
daily  travel  for  1  car  of  2880  miles.  Find  the  average  expense 
per  car  per  mile,  or  per  "car-mile." 
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1  J«  "'"P"'"'-*  of  '^heat  from  Winnipeg  for  the  crop  year 

1906  confuted  of  64.6  million  bushel,  in  6r642  cars.     ZIZ 
average  oar  load  to  the  nearest  hundredth  bushel. 
W.    How  many  pounds  of  wheat  were  there  ? 
76.    A  stock  raiser  shipped  to  Toronto  a  car  load  of  cattle 
comprising  18  head  and  weighing  28.869  pounds     fIL    he 
average  weight  per  head. 

Z'  ^'r^  o^  ^^^  "*"^'*  °^"*  ''•«  '^'>°1«  '"nount  received  for  the 
cattle  at  »6.86  per  100  pounds,  and  the  average  amount^r  heS 

Division  by  Decimolf 

tief.  L^;  ^^  '>3^  ^'  2  X  12  by  2  X  4.     How  do  the  quo- 

a.   Compare  6  +  2  with  60  +  20 ;  with  600  -♦.  200. 
3.   Divide  .35  by  6  ;  8.5  by  50;  35  by  500. 

DiJl;??  I  V^'*  "^::'  ^"^^ "  ^""^  °"  *^^  •j"""™*  ^  multi- 
ply both  dividend  and  divisor  by  IC  ?  by  100  ? 

MMplyir^  hoth  dividend  and  divimr  by  the  ,ame  numbtr  doe, 
not  change  the  quotient.  nwmoer  aoe» 

WRITTE5  EXERCISES 

9a  1.   Divide  7.6912  by  8.68. 


7.6912  +  3.68 

2.09 
368)769.12 
736 
3312 
3312 


Before  dividing  we  ehange  the  divisor  to  an  inteaer 
by  multiplying  it  by  100,  but  to  avoid  changing  the 
quotient,  we  must  also  multiply  the  dividend  by  100 

When  we  bring  down  1  to  form  the  ,„<,»</  panial 
dividend,  we  find  that  331  does  not  contain  368  j  there- 
fore we  write  0  in  the  quotient  and  bring  down  the 
next  .Igur^  nf  the  dividend,  forming  the  partial  divi- 


toS:-;;^xt;r;r:ieij::^tiriLr  ^"-'-^  -- 
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a.  Divide  17.2  by  .016 
1075 
16)17200 
16 
120 
IM 
80 
80 

We  multiply  both  dividend  and 
divisor  by  1000. 

Divide  as  indicated : 


Divide  .0469  by  1.76 
.0268 


We   multiply  both  dividend  and 
divisor  by  100. 


4.  66 1- .64  9.  8.64  +  3.84        14.  945 +  .448 

a.  16 +  .9875  lo.  89.6  +  6.875      is.  918 +  .53126 

6.  64 +  .0625  u.  8.286 +  .146      is.  38.176 +  .0464 

7.  17.4  +  19.2  12.  319.5 +.075      17.  10.2382  +  49.7 

8.  12.6  +  2.88  13.  6.806  +  3.25      is.  5453.37 +  .118 
Find  quotients  to  the  nearest  fourth  decimal  place  : 

19.  10  +  3.266      ■     ai.   1.6803  +  23.8     23.  19.776  +  3.66 
ao.  24  +  67.51  22.   70.822  +  87.5     24.  8.1418  +  27.6 

M.   How  long  will  it  take  a  gasoline  launch  that  has  a  speed 

of  6.76  miles  per  hour  to  travel  20.25  miles  ? 
26.   How  long  will  it  take  .<\n  automobile  that  has  a  speed  of 

41.7  miles  per  hour  to  go  160.12  miles  ? 

37.  When  wheat  costs  62.5^  per  bushel,  how  many  bushels 
can  be  bought  for  #1000? 

28.  A  cubic  inch  of  cast  iron  weighs  .2607  of  a  pounu.  How 
many  cubic  inches  to  the  nearest  tenth  of  a  c  ibic  inch  are  there 
in  a  mass  that  weighs  10  pounds  ? 

29.  Ice  is  .92  as  heavy  as  water,  and  glass  is  2.89  times  as 
heavy  as  water.  How  many  times  as  heavy  as  ice  is  glass  ? 
Obtain  the  answer  correct  to  the  nearest  hundredth. 
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COMBIKATION  OF  PROCESSES 

9*.  When  +  and  -  are  the  only  signs  in  an  expression,  the 
operations  are  performed  in  order  beginning  at  the  left. 
2  +  8-6  +  8=  10-6  +  3  =  4  +  8  =  7. 

9&  When  x  occurs  in  an  expression  in  connection  with  +,  -, 
or  both,  the  indicated  muUiplieationi  must  be  performed  first. 
8  +  2x8-Os:8  +  6-0  =  9. 

98.  When  +  occurs  in  an  expression  in  connection  with  +  , 
- ,  or  both,  the  indicated  diviiitoni  must  be  jterformed  first. 
10-8  +  2  +  6  =  10-4  +  5=11. 

87.  When  x  and  -•-  are  the  only  signs  in  an  expression  or  are 
succeeding  signs  in  any  expression,  the  indicated  multiplica- 
tions and  divisions  are  usually  performed  in  order  from  the  left. 
7  +  10-8  +  8x4  =  7  +  10-2x4  =  7  +  10-8  =  0. 
flft  The  parentheses  (  ),  brackets  [  ],  braces    j  i,  and  the 
vinculuin         ,  called  signs  of  aggregation,  are  used  to  group 
expressions,  each  group  being  regarded  as  a  single  number. 
All  operations  within  groups  should  be  performed  first. 
10x6^^2+ [8 +  (2  +  1)]  =  10x4+9 +  8  =  40 +  8  =  43. 
WSITTKR  EXERCISES 

99.  Find  the  value  of : 

1-  6x10-7  6.   6  +  2x8-4  +  2 

a.  5x(10-7)  7.   (6  +  2)x8-4  +  2 

3.  2x.6+.8x.4  e.   (6  +  2x8-4)  +  2 

4.16-2x2x12  +  4  9.  6  +  2x(8-4)  +  2 

a.   (2.5 -1.3) +  4x2  lo.  6  +  2  x  (8-4  +  2) 

U.  8  +  [2  +  10^71  +  4  X  3  -  2  X  6]  +  2 
la.   24-ll6-6+3x(5x5-6x4)i 


."HIHI)  BOOK 


49 


»Mnww  raouBMi  a  uodstbiis 


to  .Mh.honld  be  kept  until  the  wrie.  is  completed. 

100.  1.  A  salesman  bought  a  single  ticket  in  Winnipeg, 
boarded  the  22 :  16  C.P.R.  Pacific  Express,  and  rode  to  Calgwy. 
Three  days  later  he  returned  on  the  Imp.  Limited  leaving  Cal- 
gary  at  12 :  66.     Find  his  fare  both  ways  at  2/  per  mile. 


MUu 

0 
133 

Wmi,  rMd  down.    (CentrsI  Um«.)   Oi 

.  rfttl  u|). 

Win 

23:16 
2:06 

Lt.     Winnipeg     A». 
An.     i;  ^ndon      Lv, 

10:40 
12:.30 

840 
707 

133 
206 
399 

2:16 

0:46 

11:66 

Lr.      Bnndon      An. 
Lt.     PnwdTiew    Lv. 
An.    Moose  Jaw    Lr. 

12:20 
8:00 
3:30 

707 
676 
441 

ill 

12:36 
22:66 

4:46 

Lt.    Moose  Jaw    A». 
Lv.  Medicine  Hat  Lv. 
An.       Calgary      Lv. 

3:10 
18:46 
12:66 

441 

180 

0 

a.   How  long  did  it  take  him  to  go  to  Calgary  ?  to  return  ? 

3.  Find  the  average  speed  .er  hour  each  way. 

4.  The  train  left  Winnipeg  with  820  passengers ;  at  B  . 
don  7f    ot  off  and  69  got  on  ;  at  Broadview  32  got  off  and  4o 

fis  '  f  «  "*!  iV  *"  «°*  °^  ""'^  *^  °°  '  »"d  at  Medicine  Hat 
66  got  off  and  21  on.     How  many  passengers  went  to  Calgary  ? 

a.  AH  passengers  paid  fare  at  the  rate  of  3  ^  per  mile  except 
18  purchasers  of  commercial  i?cketa  in  Winnipeg,  who  paid  2^ 
per  mile  each  to  Calgary.     Find  the  receipts  from  fu.es. 

6.  The  sleeping  car  receipts  were  as  follows  :  24  berths 
Winnipeg  to  Calgary  @  $5 ;  3  berths  Broadview  to  Calgary 
®  •  8  i  21  seats  to  Brandon  @  50^.  The  dining  car  receipto 
were :  276  meals  @  »1 ;  280  meals  @  76^.  Find  the  total 
receipte  from  sleeping  and  dining  cars. 

».    Find  the  pay  of  the  engineers  for  a  trip  at  3.6^  per  mile. 

THUD   raoO.  AR.  —  4 
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•.  It  Ukea  •  steel  ateanuhip  loaded  with  wheat  118  hour*  to 
go  from  Ft.  William 
to  Montreal  via  the 
Welland  Canal,  and 
184  houra  to  make  the 
return  trip.  Sixty 
hours  are  spent  in 
port.  How  many  days 
does  it  take  for  the 
round  trip  ? 

•■  The  distance  be- 
tween the  two  ports  is 
1066  miles.  How 
many  jniles  does  the 
vessel  travel  in  a  sea- 
son of  18  round  trips? 

10.  A  vessel  of  this  type  carries,  on  an  average,  76,000  bushels 
of  wheat  (60  pounds  to  the  bushel)  on  each  trip  to  Montreal  and 
1066  tons  of  other  commodities  on  the  return  trip.  How  many 
more  tons  of  freight  does  the  vessel  carry  on  a  voyage  to  Mon- 
treal  than  on  the  return  voyage  ? 

IX.  Find  the  freight  earnings  for  a  season,  at  6^  per  bushel 
"down"  and  11  per  ton  "up." 

la.   How  much  more  does  the  vessel  earn  going  down  than 
going  up,  each  time?  during  the  whole  season? 
13.   The  season's  expenses  are  about  as  follows  : 


Wages  and  board,  1 7880 
Coal,  230  tons  per  round  trip  @  98 
Engine  expenses,  oil,  etc.,  |600 
Elevating  975,000  bu.  wheat  @  ^f 
Shovelling  wheat,  at  94  per  1000  bu. 
Wheat  lost  and  damaged,  91950 


Find  the  total  expenses  for  the  season. 


Fees,  etc.,  9500 
Outfit  and  repaire,  92875 
Insurance,  94600 
Management,  9?"^ 
General  expenses,  92000 
Wear  of  vessel,  95750 
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a*.  Find  the  profit  for  the  eewon  j  for  1  round  trip. 

U.  Going  up  the  St.  Lawrence  River  the  freight  veaeel  must 
P««  through  canaU.  Their  lengths  are  a.  follows:  Laohine. 
8.6  mi. ;  Soulangee.  14  mi. ;  Cornwall,  11  mi. ;  Farrans  Point 

I  'Jr^r'}"  ^'**'  ^-^  "'• '  ""'"P*'  '^•126  mi. ;  Murray,  5.167 
mi.  The  Welland  Canal  is  26.76  mi.  long.  How  many  mUes 
must  the  vessel  pass  through  oanaU  to  reach  Lake  Erie  ? 

16.  The  Welland  Canal  has  27  locks,  giving  a  total  lift  from 
Lake  Ontario  to  Lake  Erie  of  826. 76  feet.    Find  the  average  lift. 


17.  Find  the  freight  charges  on  136,000  pounds  of  'arm 
machinery  shipped  from  Toronto  to  Vancouver  at  *1.48  per 
100  pounds. 

18.  Find  the  cost  of  transporting  a  stationary  engine  with 
boiler,  weight  45,000  pounds,  from  Winnipeg  to  Montreal  at 
85^  per  100  pounds. 

19.  A  bushel  of  No.  1  barley  weighs  48  pounds.  Find  the 
freight  on  8000  bushels  of  No.  1  barley  shipped  by  rail  to 
Port  Arthur  at  U^  per  100  pounds,  and  thence  by  water  to 
Sarnia  at  Sf!  per  100  pounds. 

ao.  A  grain  dealer  shipped  5  car  louds  of  bariey,  212,460 
pounds,  and  3  car  loads  of  wheat,  189,700  pounds,  from 
Moose  Jaw  to  Ft.  William.  The  freight  tariff  on  barley  was 
19^,  and  on  wheat  18<  per  100  pounds.  Find  the  freight 
charges,  including  ii3  j)er  car  for  switching. 

21.  How  much  must  a  man  pay  to  ship  700  bags  of  coffee, 
averaging  130  pounds  each,  from  Montreal  to  Toronto  at  16^ 
per  hundred  pounds?  from  Montreal  to  Quebec  at  12^  per 
hundred?  to  Ottawa  at  10^  por  himHrcd?  to  St.  John  at  15 i^ 
per  hundred?  to  Owen  Sound  at  20^  per  hundred? 
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«a.   The  shipmenU  of  wheat  by  water  from   Fort  WUltam 
and  Port  Arthur  during  the  seaaon  of  1906  were  aa  followa: 


SHirrui  TO 


Can. 
Poru 


U.  8 
Porta" 


Owen  Round 

Mldlud 

Repot  Harbor 

Collingwood 

Samia    . 

Hoint  Edward 

Meafotd 

Ooderich 

Port  Stanley 
Thorold . 
Kingiton 
Montreal 
Port  Huron  (Mich 
Buffalo  (N.Y.) 
Erie  (Pa.)     . 
Chicago  (111.) 


Cakadiaic 

VfUU 


Buhelt 
1,817,088 
3,637,306 
6,346,34) 
«80,«18  I 

3,306,383  I 

1,408,086 

1,431,834 

136,300 

730,078 

}  10,331,300 

1,060,686 

3,739,300 

338,103 


fouiaa 
Vamia 


BiubeU 


380,614 

10,800,630 

1,138,063 

71,307 


Find  the  total  number  of  bushels  shipped. 
83.   How  many  more  bushels  were  shipped  by  Canadian  ve^ 
vels  than  by  foreign  vessels  ? 

24.  How  much  more  wheat  was  shipped  to  Canadian  porta 
than  to  United  States  ports '! 

as.  More  than  7  times  as  many  bushels  were  shipped  to 
Depot  Harbor  as  to  Thorold.    Find  how  many  more  than  7  times. 

26.  Oct.  1  the  reading  of  Mr.  Hardy's  gas  meter  was  15,200 
(cubic  feet);  Jan.  1  it  was  22,100;  April  1,  29,900;  July  1, 
34,300  ;  and  Oct.  1,  a  year  after  he  began  to  use  gas,  89,600.' 
Find  the  cost  of  gas,  for  each  quarter  and  for  the  whole  vear. 
at  11.20  per  1000  cubic  feet. 

27.  Find  the  average  cost  per  month. 
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at.  Baoh  of  thete  hatvy  linn  nprcMnU  the  popuUtion  of  • 
oountrjr.    Tha  number  of  million$  it  written  »bove  th«  Una. 

Gr»»t  BriUin  «.^_JijS^ 

Oarmany         ^^^^JiSi^^^^ 

United  State*  WOT 

Baaia  MIJBO 


Jtt 


How  much  greater  or  leM  ii  the  population  of  Great  Britain 
than  that  of  each  of  the  other  countrieit  'I 

at.  How  much  does  the  population  of  Russia  exceed  the 
combined  population  of  France,  Great  Britain,  and  Japan  7 

ao.  One  district  of  France  produced  8,626,000  tons  of  coal 
one  year,  having  an  average  value  of  1 8.06  per  ton.  Find  the 
value  of  the  coal  mined. 

ai.  Find  the  cost  at  current  prices  in  your  home  market,  of 
6  lb.  butter,  6  qt.  milk,  8  lb.  beef,  12  lb.  sugar,  and  1.76  lb.  tea. 

Find  the  cost  in  Paris  at  prices  equivalent  in  our  money  to 
60/  per  lb.  for  butter,  10/  per  qt.  for  milk,  40/  per  lb. 
for  beef,  10/  per  lb.  for  sugar,  and  $1.40  per  lb.  for  tea. 

aa.  Recently  .82  of  the  260,000  seamen  employed  on  British 
merchant  vessels  were  foreigners.    How  many  were  foreigners? 

83.  U  the  flour  mills  near  Liverpool  are  capable  of  produc- 
ing each  hour  626  sacks  of  flour  of  280  pounds  each,  how  many 
sacks  can  they  produce  in  7  hours  ?  how  many  pounds  ? 

To  how  many  barrels  of  196  pounds  is  this  equal  ? 

84.  If  the  match  factories  in  the  Japanese  city  of  Kobe  one 
year  manufactured  matches  to  the  value  of  9,460,000  yen,  what 
was  the  value  of  the  output,  a  yen  being  worth  49.8  /  7 

as.  Of  the  28,000  Germans  who  left  their  native  land  to  live 
aoroM  the  ocean  one  year,  .097  came  to  the  Dominion  of  Canada. 
Find  the  number  of  our  German  immigrants  that  year. 
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•wling  from  Bremen  to  Montreal  wm  tftTOS,  what  ww  Uie 
price  of  paiMge  per  perMn  ? 

88  2;!!^'   i  •  toy"  '"ported  by  Germany  were  worth 

88.2  times  thia  amount,  find  their  total  value. 

afc;  How  much  do  girl,  who  work  in  a  (Jerman  doll  factory 
earn  in  6  day.  of  10  hour,  each,  if  they  receive  8.6^  per  hour? 

*■  ?T  '^r,  **  *'••  P'^P'"  °'  <^"»'  B"t»in  one  year 
.mounted  to  •188.092,671,  and  our  purcha«,.  from  them 
««ounted  to  •69.306.447.  How  much  money  w«,  required  to 
balance  the  account,  and  to  which  country  wa«  it  paid  ? 

«o.  During  a  recent  toutist  MaMn  in  SwitierUnd,  26.fi69 
?I™'TflA'f^'^  .t  Geneva  hoteh^  9618  Englial.men,  86.114 
Swim,  68,618  Frenchmen,  14,177  American.,  and  28.094  other.. 
How  many  viaitor.  were  there  ? 

41.  The  value  of  16,000.000  pound,  of  chocolate  exported 
from  Switzerland  in  a  year  wa.  •6,100,000.  The  value  of  that 
exported  to  Great  Britain  wa.  •2,126,000;  of  that  exported  to 
the  United  States  •678,000.  How  many  pound,  were  exported 
to  each  of  thew  countries  ? 

42.  One  year  888,600.000  bu.heU  of  grain  were  Mnt  from 
KussiB.     Find  its  value  at  64^  per  bushel. 

49.  India  obtained  in  a  season  222,200.000  pounds  of  tea 
from  the  624,500  acres  under  tea  cultivation.  Find  to  the 
nearest  tenth  of  a  pound  the  average  yield  per  acre. 

44.  On  a  South  African  ostrich  farm  of  48  acres  there  were 
5  ostriches  per  acre.  If  each  bird  produced  •  28. 76  in  feathers 
(luring  the  year,  what  was  the  income  ? 

48.  Find  the  total  length  of  railways  in  the  world,  divided 
?L°T°!??.  °"''"*'"*'  *''"''=  America,  270.386  miles;  Europe, 
197J76;    Asia,   46,532;  Africa,  15,649;  Australawa.  16,702 


FACTORS  AND  DIVISORS 
ML  1.   How  many  are  8x47  6x27  8x2x87 

t.  N»mB  (too  nuniben  wIiom  product  it  16 ;  24 ;  four  nam- 
ben  whoiie  prcxluct  ia  16;  24. 

IM.  I'he  integer*  that  multiplied  together  produce  n  Riven 
numlw  are  called  its  facton. 

aoa.   An  integer  that  will  divide  a  number  without  having 
a  remainder  m  called  an  exact  dirlMV  of  the  number. 
The  factorii  of  a  number  are  exact  divinors  of  it. 
a,  8.  4.  .nd  6  .re  ».ct  divl«r.  of  12.     DivUM,  n.o.n.  .xart/,  d«>i,M,. 

Id  Two  or  more  numbers  that  are  diviiible  by  the  ume 
number  are  laid  to  have  a  common  (Uriaor,  or  a  common  factor. 

The  greatest  number  that  will  exactly  divide  all  of  them  i« 
called  their  greateat  common  dlTivtr  (g.cd.). 

10&  A  number  that  has  no  factors  except  itself  and  1  is 
called  a  prime  number. 

S,  7, 11,  are  prime  numbers. 

li»   A  number  that  huH  other  factors  than  itself  and  1  k 
called  a  composite  number. 
4,  S,  13,  an  compoaite  nnmbers. 

W7.  1.   Tell  which  of  the  following  are  divisible  by  2: 

2,  4,  5,  8,  10,  13,  17, 18,  20,  21,  42,  60. 
a.   Which  of  these  numbers  are  not  divisible  by  2  7 
lOa   A  number  that  is  divisible  by  2  is  called  an  even  num- 
ber; a  number   that  is   not   divisible   by   2  is  called  an  odd 
number. 
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"  raOOREMIVE   ARITHNBTIC 

wvttiwuTY  or  vuMint 

ol^i JX'tT'^  tut  «  u.^  ,«  ^p^„.  .  ^^^  ^ 
A  number  ia  diviaihlo  by 

J  ?!?""'*'.' ^^^^2,  4.  e.  8.  «.o. 

«.  Yfh*  »um  ^0,  digit,  U  dipirihU  »«  8. 
^,\fth*  »„m  o/tht  digit,  i,  diviribU  Ay  9. 

nucon 

••    72        ..   460        ,.   864        u.   7080        „.   9828 
Ua   IllMtrate  theae  •ddition«l  Uista. 
A  number  is  diviaible : 
^"-^  Bv  »  il  u  i.  ,^  .„d  ,1.  .„„  .,  ^  ^^  ^  ^^^ 


THIRD  ROOK 


AT 


|..7.«.    »^„.    .„,„„    ^  ^^ 

FACTORnrO 

M*  ».    Wh.t  numbem  are  exact  diviaom  of  18  ? 

f-'tor"  'Sof:Tt:z  f "" """"  °'  '«• '"'- "  '"•  -"•' 

A  ttparating  a  number  into  two  factor,  «»»  .,^  ,  j- 
*«  *-*«/».  on.  factor  an,  tK.  J!:Tm  2 oZr       '"^  ""* 

cJKJf^""-  "'  "'""'""^  •  -'»»-'  -t"  't«  factor,  i. 
4  and  21  .«  prf™.  .„  ,„h  o.h,r.  though  neither  i.  a  p„„e  „„„b,r. 
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119. 


rHOGRESSIVK  ARITHMETIC 

^wmn  ■uKcun 
1    Find  the  prime  factors  of  2296. 


Since  the  unite'  «^re  of  2288  i«  6,  by 
wlut  number  i.  221(5  divUible?  Diriding 
by  6,  we  find  the  other  f»ctor  of  228fi  to  be 
469. 

Since  the  sum  of  the  digit,  of  488  i. 

O  X  8    X  17       other  factor  to  be  81.    The  ,um   of  the 

digite  of  51  i.  divi,ible  by  8i  then  8  i.  one 

Il.n™.  tu    I    .        ,^  *"'*"■  °'  **  »"<>  IT  "  the  other. 

Hence  the  factors  of  2285  found  are  6  8  8  an)  17  i,.  *  .u        • 

are  5,  3,  3,  3,  and  17,  that  is,  2288="  x  S- x  17         '  '  ^""  ^''"°" 


2296 

469 

61 

17 

5  X  8»  X  17 


a.    Kind  tlie  prime  factors  of  7000  j  of  2880  ;  of  8260 

1017000 

10    700 

lOpTO 

7 


2880 

288 

82 

4 


7000  =  2.x8«x7     2880=6x8.x2.     8250  =  5.  x  2  x  3  x  11 


a  list  of  tlie  pnme  numbers. 


Find  the  prime  f acton  of : 
*•   144  7.   576 

»■   260  8.   891 

6.  816  9.  672 


10.  1050 
u.  9702 
u.  4620 


13.  64,640 
i«.  80,888 
IS.  44,000 


16.   Find  the  greatest  common  divisor  of  105  and  231 

SoLUT,o»._  Factoring,  we  find  that  105  =  3  x  5  x  7  and  231  -  <»  v  7 
X  11 ;  hence,  the  common  divisors  of  106  and  231  La  7  ^  »  ,  ^  ^ 
and  their  gr.a,.st  common  divisor  is  21  '  ''  ""*  ^  x  7,  or  21, 

Find  the  greatest  common  divisor  of  • 

«.  96  and  168  «,.  352  and  884  aa.  48,  60,  and  96 


THIRD  BOOK 


CANCELLATION 
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Utt  Since  8  y  6  U  contained  in  1A  v  a  *i,« 
tune,  that  8  ij.  contained  Til.  ll'siltj  s  ITtaS  tM 
^  .ame  numLor  of  tin.es  that  1  ia  contained  in  2,  hTs  evil n! 
that  the  factors  6  and  8  may  be  omitted  or  canceled  from  t  A 
div^end  and  divisor  u^thout  changing  the  guctient 
r^ift  ^T!"  "*  "•''"•^ning  computations  in  division  bv 


122. 


WklTTKH  EZBRCISES 

1.   Divide  8  X  77  X  16  by  4  ,     4  x  20. 


?      r      3 

g  X  yr  X  I^     21 

^         4 
2 


■2* 


?  f  "X  16  above   a   line   and  4  x  44  x  aS 
below  It  (§  85). 

Siuce  dividing  both  dividend  and  divisor 
by  4  does  not  change  the  quotient,  the  factor 
4  IS  canceled  from  8  and  4,  leaving  2  in  the 

dii",:  "m"!!:  Tz'Lt  "p*""  •"  "-*'• "-  ~">«". 

Divide,  using  cancellation : 

a.  14  X  27  X  24  X  80  by  32  x  68  x  46 

3.  25  X  42  X  18  X  54  by  12  X  70  X  30  X  9 

4.  16  X  28  X  72  X  60  !  '  35  x  64  x  24  x  15 
».   11  X  81  X  26  X  100  by  39  x  15 


X  90  X  22 


6.  6000  X  810  X  1750  by  625  x  46  x  30  x  60 


00 


PB06HE8SIVK  ASITHIUTIU 
Divide  .26  x  6.8  x  86  by  4.9  x  .12  x  7.6. 


9       6      5 
9fx9Sx8Bym     26 
#XWX7/1     ~Y 

f   i    f 


Omitting  dcoimal  pohtt  fiem  tlw 
diridwid  mnltiiili..  it  by  100  x  IOl  or 

.12  A     ,'***•    °^*^«   ''«»»'°*>  Polnto 
i*o     from  tlia  divlMr  malUpliai  it  by  10  x 

100  X  10,  or  by  10,000.  ConnqotntlT 

to  make  both  dividend  and  diTiaw 

integral  wiAoul  changing  Iht  mutitnL 

I  multlnlv  *)iA  Al^tA 1  t^  .A 


By  oanoeUation  the  quotient  i.  then  found  to  be  V,  or  12.6. 
Divide,  using  canceUation: 

8.  "  " 
9. 
10. 
1«. 
U. 
16. 
17. 


8.8  X. 6  by  .11x12  u.   2.6x4.2  by  .76x8  6 

X.48  by  42x1.6  la.  9.6  x  2.8  by'fl  x  OW 

8.8  X. 6  by  08x2.4  13.  25  x  .81  by  1.26  x  9 

4.6  x. 66x6.8x9.2  by  .7x9x4.6 
"O  X  144  X  49  X  86  by  166  x  66  x  27 
68  X  88  X  61  X  480  by  27  x  280  x  840 

,.  I;?  ""o'^  ""  -"^^  ""  ''^  ^y  ^-^  '^  "^8  X  800  X  .88 

!••  432  X  8.4  X  .72  x  2.16  x  48.4  by  .66  x  19.8  x  67.6  x  16  2 

«.  248  x  210  X  147  x  78  x  88  by  162  x  3.  .  281  x  82  x  180 

ao.  How  much  wiU  7500  bricks  cost  at  «8.40  per  1000 ? 

f  3™"='^  rzr.- L-r- -- 

JO.  A  B,lUr  bought  I4,M0  feel ot  i„bn  ,t  (20  ne,  lOOO 

T^Z^l""""'"""'"'^-    Ho.Ij°£JS 

34.   A  teainstar  carted  4  loads  of  sand  daiW  tni.iA  a 
was  allowed  « .90  per  load  for  the  ^k      He  Zl\f"^'  "^^ 
com  at  the  market  price  and  recivld  W  bShe^   ^"^^7 
was  the  corn  worth  per  bushel?  '»* '>'»«''el«-    How  muoh 


FRACTIONS 


^lai   One  or  more  of  the  equal  part,  of  a  unit  is  called  a  tr^ 

unSt  ^a:^t:L:^ii'.2:::^::. '--'  -^-^  ^"-  *"« 
tioi^  ir^it;;^^^  '"^^  """^  p"'«  ^°™  *^«  ^-o- 

its'fnJ''  """""'"^  •""*  ''^---'O'  of  a  fraction  are  called 
nnZ.Z'T\Z:^:^Zf  '''^-'^^^'^V    Which  is  the 

^.  »;  «->.  '"our  fifths.,  «  u  ™>d.  ..twenty-seven  twen^T^' 

cau5"atL"<S  n„mSr"'  "^  ■"  '"^^^^^  ^^  ^  ^-t-  is 
four  UoiUrs,  thirty-three  and  one  third  cents.'-  '  '   ^^*  "  "** 

ai 
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I'ROGRESSIVK  ARITHMETIC 


10.  124.871 
U.  •89.66| 
la.   too. 49} 


130.    Iteatl  the  following: 

^-   M              V   AV            '■  lejfeet 

'    li             »•  AS           B.  46f  pouBdg 

'•   a             «•   Hi            ».  72igallonH 

WKITTXH  IXKRCins 

l.*XL   Write  in  figures: 

1.  Three  fortieths..  4.   Thirty-five  ninetieths, 

a.   Eight  twenty.flfths.  ».   Seventy-five  hundredths. 

3.   Nineteen  twentieths.         6.   Eight  nnd  seven  twelfths. 

7.  Eight  hundred  four-thousandths. 

8.  Sixty-four  one-hundred-seventy-fifths. 

».   Sii  hundred  five  four-thousand-eighthundredths. 
10.   Forty-five  dollars  eighty-seven  and  one  half  cents. 

fo  "v-fo?rth?.""'"'  '"""'^-'^^  "'''  "'"^'^■*'«''*  "-"-dred. 

REDDCTTON 

m  The  process  of  changing  the  form  of  any  number  with- 
out changing  its  -alue  is  called  reduction. 

laa  Reduction  of  fractions  to  higher  or  lower  terms. 

1.   Draw  a  line  and  mark  it  into  halves;  then  into  ^our^hs- 
hen  into  eighths.  ' 

I fourths  J  = eighths 

I  = halves  J  = halves 

from  2i:ri?'"'  *^""  °'  ^  ^  "'^^^'^  ^™'»  '^'^  "^  V 

8.   Which  has  the  larger,  or  %A*r,  terms,  i  or  |  ?  the  lower 
terms,  |  or  |  ?  the  hwett  terms,  f  f  or  ^  ?  ' 


THIRI>   HOOK 


ti8 


J^  ^r^^'y'"^  or  dividing  both  Urm»  of  a  fraction  by  th* 
tame  number  dor,  not  change  iti  value. 

1«   When  the  terns  of  a  fraction  are  prime  to  each  other 
the  fraotjou  is  exprewed  in  ib,  lowett  termi. 

■xnaus 
136.  1.  Change  to  twelfths:  i:  i;  |;  J;  j;  t. 
a.  Change  to  sixteenths  :J:i;};i;|;4-i 
•.  Change  to  twenty-fourths :  J;  §;  j;  j;  j;   ii 
4.   Reduce  ^  to  halves ;  ^  to  thirds ;  {|  to  fourths. 
•.  Reduce  to  lower  terms  =  j  ;  A :  A ;  ^ ;  Jjf ;  jj. 
6.  Reduce  to  lowest  terms:  f ;  W :  A,  if;  ^JJ ,  ^j. 
Express,  at  sight,  each  of  the  following  in  lowest  terms: 

li       i       i       i'       ^       ^       ^       ^       ^r 

••  «♦    a    a    ii    H    n    H    j«    « 

»«     «      H      H     H      H     il     U     H 


137. 


WWTTBir  BZBRCISES 

1.   Change  f  to  ninety-sixths. 


8x24^72 
4x24     96 


Reduce: 
a.  A  to  96th8 

3.  iJ  to  90ths 

4.  |i[tol08ths 


From  J  134  we  know  that  it  wiU  not  change  the 
value  of  }  to  multiply   both  termn  by  the  same 

number.     Since  96 -^  ^  —  ».<   ■- - 

terms  by  24. 


=  24,  we  must  multiply  both 


a-  I  to  144th8  8.  IJ  to  166ths 

6.  J  to  136ths  9.  \i  to  208ths 

--  '•  i  to  ISOths         10.   i^  to  sooths 

i«  ^'   S     iL*  o".l^  """^  ^  "  ^"^^^^  "^^^^  denominator 
18  48;  96;   144;  240;  384;  528.  * 
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PKOORK88IVK  ARlTHJlfiTIC 


11.   R«luoe  llf  to  ita  loweat  term*. 


6)186     27 
6)180  "86 
9)27       8 
9)86"  4 

Or,  «il85^3 
46)180     4 


From  1 184  w«  know  that  it  wUl  not  ehun  th* 
Talue  of  ^H  to  dirid*  both  Umat  by  th«  i.m.  nam- 
ber.  By  {  110  wa  w«  that  6  ud  kiw  «  will  uMtly 
dlvid*  both  tcrmi  of  f  ||. 

Dividing  both  termi  by  6,  (H  -  li  ;  dlTldlng 
both  t«rmi  of  {]  by  B,  {{  =  |, 

The  temu  of  |  sre  prime  to  eieh  other;  ooiim- 
quently,  ^^^  reduced  to  loweat  temu  ii  equal  to  |. 

Or  we  may  directly  diride  both  terma  of  the  frao- 
tion  |{|  by  the  greatest  common  diriwr,  iS  (f  119). 


Reduce  to  lowest  terms 

»•   n       "•  {H       ai.  ^t  a». 

"•    H          M.    m          22.  {II  26. 

"•    H          1».    m          ?3.  lis  27. 

"•    M          aO-    m         84.  M  28. 


m 
m 
m 
m 


a*. 

30. 

n. 
aa. 


13a  Reduction  of  Integers  or  mixed  numbers  to  fractions. 

1.  Ellen  has  «1,  Bertha  has  «1J,  and  Mary  has  «2.  To  how 
many  half  doUars  is  Ellen's  money  equal  ?  Bertha's?  Mary's  ? 

a.  It  takes  George  one  hour  to  walk  to  school  and  Elmer  U 
hours.     How  many  quarter  hours  is  each  boy  on  the  way  ? 

3.   Express  as  fifths:  1;  1|;  2;  2|;  8;  8|. 

*.  How  may  an  integer  be  reduced  to  a  fraction  havinjr  the 
denommator  2?8?4?6? 

».    How  may  a  mixed  number  be  reduced  to  a  fraction  ? 

139.   Reduce : 

1.   6  to  fifths         3.  4  to  sixths  5.  9  to  tenths 

a.   8  to  fourths     4.  6  to  eighths  e.  7  to  twelfths 

».   Reduce  to  leighths:  2j  8J;  6;  5f;  9j  2f;  ef. 


THIRD  BOOK 
IU»d  the«.  mixed  number*  wpidly  m  fraotions: 

••  **        8*        4i        2J        8J        64        M 
t.  2j        -         --  •  I        "» 
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10.  4f 
U.  8f 


7i 


8f 


8f 
2» 


6| 


^ 

9f 


4| 


2A 


WKirm  uaacnn 
Mft  1.  Reduce  48|  to  fourths. 


48-M 
4 

8_196 

4 


192 

4  ■*'4 


How  Diuiy  fourth,  an  there  in  1  ?  in  48?  How 
m«.y  fourth.  «r.  there  in  192  fourth,  .nd  8  fourth* 
that  i.,  in  ifi  and  |  ?  ""nn^ 

Then  how  many  fourth,  are  there  in  48f  ? 

™"  —  When  the  denominator  i.  .mall  m»  n..«  j«  »i. 
writing  only  the  re«ilt.  '        ""^  ^°  ""  "'*  ""^'y- 

Reduce  to  a  fraction : 

«•  28^  e.  216| 

•■  82|  T.  824} 

*■  M*  e.  2T2f 

••  Wf  ».  428J 


10.  42^ 

11.  68A 

12.  86|| 
la.  89^ 


1*.  29« 

IS.  66|| 

U.  76}| 

17.  94|f 


eaiatTprr  7^"  ^"^  ^"  ^^^^^  ^  "''"''-'  "-«» 
To  how  many  pints  are  4  half  pints  equal  ?    J  = 

J^?'  jJf?Ti"'"'^  '""'  ^""^  ^""^  """"^  ^°"'^'«  °^"  "«  JM?  I? 

3.  Reduce  to  a  mixed  number  =  } ;  -V !  "V^ ;  V  •  V 

4.  Find  the  value  of:  *};  §};  |jj.  Jii/jo.'it.  ^.   „ 


ff 


••  PROORJCMIVE  ARITHMETIC 

Ma.  A  tnction  indicate  dwition,  and  ite  Taint  i.  the  qaotient 
of  the  numerator  divided  by  the  denominator.  ' 

The  yalue  of  a  proper  fraction  ii  lew  than  1. 

M*   A   fraction   whow    numerator    equalii    or  exceeds  ita 
denominator  i.  called  an  Improper  fr«tlon. 
The  value  of  an  improper  fraction  is  1  or  more  than  1. 

■zncisxs 

1«&  1.  Change  to  an  integer.-  \,  |;  J^;  i^,  j^,  y    ,. 

».   Reduce  to  an  integer  br  a  mixed  number:  iJ..  i».  xx. 
Vi  Vi  V:  V;  V:  Vi  V:  V:  ¥• 
Read  rapidly  as  integers  or  mixed  numbers- 

•V      V      V      V      V      V      « 
•V      V      V      V      V      V 

••  V      H      V      V      H      If 


¥ 


¥ 
Ii 


WIUTTBR  EZBSCmS 

Ma  1.  Reduce  ifA  to  a  mixed  number. 

Ifi  -  264  -4-  8  =  814  =  31}        "°*  """y  "K^ths  make  1  ?    How 
»....  ^i.  "  *     many  times  doea  254  contain  8?    finw 

Reduce  to  an  integer  or  a  mixed  number  • 

«•¥         ».  -4*  8.  iiftl  n.w  X4.  .«. 

3.   ¥  6.^  9.   Y^  xa.   ^  „.   TT 

••    ¥  ».    ^  10.    W  13.4^^  ,«.    IPI 


I 


THIRD  BOOK  g. 

M7.  RadBction  of  dM:iiiuUa  to  eommoii  trtettuB. 
».   How  m«,y  Wve,  .«  there  i„  .6.  th.t  u.  in  A  ? 
••  H«>wm«nyttfth.trethereii,.4,th.ti«,in^? 
••  How  many  fourth,  are  there  in  .76.  that  i.,  in  ^  ? 

lUI  other  fraction,  are  called  common  fractio..,  o^^;,;  ^S^^.' 


M0. 


wKiTTM  inacnn 
1.   Reduce  .075  to  a  common  fraction. 


Tt»|,  -  A    have  rJ|„  which  being  reduced  to  ito  lowest  term, 
equab  A- 

Reduce  each  decimal  to  a  common  fraction  in  its  lowe«t  term.: 


a.  .44 
9.  .86 

«.  .026 
s.  4.26 
«.  8.76 
?.  .008 


8.  .0626 

9.  .8126 
w.  20.76 
u.  .6875 
«.  .6625 
13.  9.825 


14.  .16625 

15.  .21876 
.28126 
.84876 
.40625 
.58125 


16. 
17. 


19. 


90.  68.126 

91.  66.625 
aa.  7.8126 

93.  96.876 

94.  .09876 
96.  .00626 


laft  Reduction  of  common  fraction,  to  decimals. 

'n|?    Exprew  each  result  a.  a  decimal.  r'"!' 

as  a  dStT:';  *","'^^**"  "  '"  «  '"•  -"^  '^^  -''^  -"•» 
HstdS*"'*"""***^  -  -   -  ^-     ^^P— ^"-It 


PtOORISSmc  ARITHJIKTIC 


Ml-  1.   ReduM  {  to  •  dMimal. 

8100.  tb.  ralu.  of  •  (action  I.  tH.  qoothnl  o«  ii. 

!•   Raduoe  |  to  »  deoinuU. 

6)6.00  '♦  <«  <n'l<««nt  tbM  th«  diTiiion  U  not  «z.flt.  h.«       u 

.884    .  "  ■*'*  '•  ""•''  •  '-oKTenl.nf  on.  to  o»  wh,7ul 

•^    Urn.  of  th,  f»ctlon.|  f^  ^  ,^,.         "*  ""•  ***»  ^ 

•.  Reduce  }f  to  »  flve-plwe  decimal. 
J4074 

After  fln^ta,  u„  fi„,  rt,^  ap,^  ^,  y^^ 

rcu'r^oT''''""'^'''"''-^'" 

Hence,  {f  «duo«d  to  a  flre-pUoe  deetoul  ii  .74074+. 

«^°^i;^\r^TlSo™Lt  '""1?""  """'^  »-  '~>-cd  U,  .n 
•nd  6i  for  «n«"ng  ,  0  to  td      conUln.  .ny  pri™,  ,„,„,  b„,d„  j 

<«/»  the  f«,to,^.nd  5.  "•'°'  •"""'•'"-  "  '^  lO-  i-trodndng 

Reduce  to  decimals,  expressing  each  in  the  form  be«t  «l.nt^ 
and  carrying  none  farther  than  L  places:  '^•*«»*P'«^ 


«. 
». 

a 
ff. 

10. 


I 

I 
f 

i 


u. 
u. 
u. 

14. 
IS. 
16. 
17. 


t 

A 
A 
A 

A 
A 


18. 
1». 

ao. 
ai. 
aa. 
aa. 

a«. 


A 
If 

\l 
H 
H 
ii 
H 


as, 


a7. 


a9. 

30. 


31. 


A 

A 

It 

H 
ii 

a 


3a. 

33. 
34. 

3S. 
36. 
•7. 


62| 
8.4 

•85A 
.OOA 
.084^ 
.046^ 
.176| 


I 


THIUI)  ROOK  ^ 

M»  R»dtted0D  to  l«ut  commoa  i»nomlutm. 

1    JUme  ,„„,.,  ,„„„^„  „,„,  ^^  ^^.^.^.^^^^  by  2,  by  6 

th:^  rui;;'"  •"""-'  """"-'  "-  "  ««-*««.  by  e.ch  o£ 

/r^:re;ri';its  ''^'°'""''  '•''»-'^-'«'  ^  -•^«''  the. 

Reduce  }  and  J  each  to  twelfth* 
•JiMiinltarfrMtlon..  denominator  are  called 

common  multiple  of  the  givel^ZoraTri''""'""''''^-  "  ""^ 
"uurpi:  o5'th"Te;  '•'"'""i'"''o'  -l«<=t«d  is  the  foo^  con,mo„ 

given  diasimilar  fraction,  waa  tTLSt^;  2^"^  '^^  "'  *^« 


raonitnsivK  awtiimktic 


Reilio.  to  •imik,  frMtioM  i 

••»««»  4        ••  I  and  J       ift  i  .„d  I 
••  *  wd  I        ,.  J  ^u  ,       u    J  ,„,,  ^ 

*•*"«!  i        ••  4  w.d  I       u.  I  ,„a  , 


U-    I  Md  I 

M-  I  uid  I 
U-  I  and  I 
!•■  I  Md  J 


-  -  • I        M.  I  ana 

Re,luc.  to  fr«tio«  having  th.  I„„t  ^«„o»  d.nomin»eor: 


"  I.  *.  A 

«>•  *.  *.  A 


•»•  !•  I.  A 
"  *.  I.  A 
»  f .  I.  A 

•^  *•  I.  A 


»  I.  i.  I 

"•  1. 1. 4 

^  I.  f.  I 

»  1. 4. 1 


Ma  1.  R«dao.  |.  f,  Md  A  to  .imil«  f«otJon* 


6x4 

8x8 
8x8" 
Xx2 
12x2" 


'24 

'24 
14 
24 


w.  dlKow  th.t  24  U  .  common  multipl,  on,« 

LTnTrra*""'"  '"  '^"^  "»«-  ~-"-  -- 
H.nc..  by  multiplying  the  t^u  of  |  bv  4,  of  | 

Not.  -It  i.  d«i  t.  ~  ""  "•  '^  •»''  »»•  "^ti^ 

-omr.^fii^th^rm':^!:^!.'"''  -'"""'•"  ■"-""•"• «" "- ^-^ 

Reduce  to  fraction,  having  the  lea.t  common  denominator: 

."it*  :   'i^'**         -U-A-A 

A    'a  .it"         "-i'Mi.** 

A.  J.  A  ..  A.  H.  4*        „.  I.  ^,  ^,  i^ 


TUIKD  B(M)K 


Tl 


in.  hi,  •omeUmw  difflcult  to  di«,„»,,  k.  , 

Th«B  th«  (aeton  irf  tba  I.  c.,1   u,  1  a  9  -i  „^ 
found  In  My  .(.nomliuW)  ,nd  »  fiL  ™,'.     #!^  '  "'  ""''•'^  "'  -• 

".n<»U»l.o.d.-ax8xaxaxil-44 

WKjiTui  xzracim 

— *di„tr  j;  A-  ""'  "  '"  '"«"-°"  •'•vinft  the  lea«t 
SoLVTwn 

Th«  hotonof  the  l.o.d.,  then.  .r.  S  a  2  «  ..  ,  . 
Con^quently  the  I. „.  j.'.  j  ,'  ^  .j^'Lk      m       .    . 


Reduce  to  fractions  having  the  1.  c.  d 


»•  A  """1  A 

«•  H  and  il 
»•  \i  and  H 
••  H  and  jl 
»•  A  and  ^, 
••   /,  and  ^ 


"■  «.  A.  \i 
"•  i#.  A-  H 
"•  A.  «.  « 
"•  H.  A.  A 
A.  a,  H 


u. 


"•  »•  if  A.  H 

"•  i-  A-  a,  H 
"•  A.  iJ.  A.  U 
"■  A.  A.  H.  J^ 
*>•  H-  ih  If  AV 

30'   »T.    ij,    ^ 

"   if  A'  if  ^ 


7S 


•#.A*sl 
.  1  'r* 


PROGWasiVE  AKITHMETIC 


ADDITIOK  Ain)  SUBTRACTIOH 
foS?""'  *"'"  ""  '  "'^^■^    H-  -ny  halve.  „.  2 

Reduce  }  and  |  to  similar  fractions. 

*  +  »-A  +  A= .  i-i 


BmtCBBS 

Mi  Add  or  subtract,  as  the  signs  indicate : 


1-  f  +  f 
a   J-} 


Add;  then  subtract  : 
"•  H  18.   94 

a  4J 


8i 
!i 


9-    f  +  i 


i».  7J 


ao.  4J 


as. 


8J 


ae. 


6* 


a». 


6« 


30.    7| 


.   7} 

■  ^ 

«A 

26 


THIRD  BOOK  _- 

one  gallon  when  it  U  lid  at;2^    ''""""^'  ^^  '^'  ?'»«'  °n 
Carrie,  rifle  and  cartrfdZhowi«^"°'^-.   ^''•"'   »  «°'di«' 

36.    How  m,,.),  ^  ^  '  "^"^  '^'"  y^'*'  t«ke  ? 

(ronj  B^idoTfo  t;i7  v^rTti^r  "^  ^^- 

W,ma™  is  TJ^,  the  elevator  L^Ti,  Ld  the  7'   *°.  '^*- 
Ft.  Wilham  to  Montreal  7|^y  *  *'*''  "''"««  ^'om 

^T"TTBH  EZBRCISS8 

>»  1.   Add  4J,  5J,  and  9}. 

19J,  ^'ot.ei„te«e,al;St^i'::;rlt';c 

Find  the  sum  of : 

'•  A.  1^,  M-  H 
«•  A'  ii'  4i.  ji 


'■  I  i  i.  H 
'•  i-fiV-if 
*■  *.  tV.  J.  If 
Add: 

80*  38| 


'-  ^H.  6H.  8A 

^-  m<  HI  2^ 


13 


20| 
29| 


14. 


14J 
21} 


IS. 


42& 


74 


U.  From  9J  subtract  8| 


PK0GRES8IVE  ARITHMETIC 


9|-      9^-      8|{  A'te"ed«cing  the  faction,  lo  •imJl.r 

frsctions,  it  i.  .een  that  «  cannot  be  lub- 

tr&i*tM]    fmm    lA.l ....       .. 


h        J^   """  ** '  *"""=*  '  "  '•ken  from  the 
blatd^iih  IJ;  then  11  U  .ubtJlJ  f°*    .f'  '^«"»y'°"rth8,  and  com- 
H,  u.en||  ta  subtracted  from  |}  and  8  from  8,  leaving  oj,. 

*ind  the  difference  between  : 

17.  6#«nd2|  a.  is  and  W 

24  and  6^ 
8}  and  If 


".  4J:.ndli 
la  9|and7J 
ao.  A»ndA 

Add;  then  subtract: 
a».  42j        30.   28« 

22i  1^ 


22. 
23. 
24. 


28.  ^  and  8  j 

26.  IJ  and  /, 

27.  IJ  and  i^ 
as.  f f  and  f^ 


ac  9i| 

m 

a*.  44| 

26i 

Add: 
44.   29} 

18i 
72| 
46| 


38. 


40. 


89J 
261 

92} 
66| 


31, 

I 


36. 


41. 


6.4^ 

Mil 

3.4| 
2^ 

8.4i 
HI 


14.9| 
l.6i 


37. 


4.67^ 
2^ 


42.   8.90| 
3.894 


43, 


..  26J 

77JI 
2?li 


48.    42f 

241 

m 


46.    1.4| 

7.6| 
9.4^ 
2^ 


47.  8.88|        «.  84A 
6.87J  69^ 

9^  40^ 


♦».   Add  6.12J,  8.4|,  and  9.061. 

8coo..x.oK.-Write6.12,,  8.47J.  an.  9.06i.  or  6.125,  8.475.  and  9.0«26. 

50.   Prom  the  sum  of  6.6|  and  .83J  subtract  .3884 

81.   Add  2.7,  49i,  .87J,  2.51,  36.094,  and  ^. 


M7.  1.    In 


THIRD  BOOK 


76 


3-  "took  a  steam  locomotive  8J  minutes  «nH 
ocomofve  2J  minutes  to  attain  a  speed  of  fi^      •?  "^  ****'"" 

supplies,  t<     The  cost  witK    i    !   '   ,  *^ '  '""•ntenance.  64^ ; 

the  saving^er  mile' SeTeeSr'  "''""•*^-     *''"» 

«f;  shovel,  *i;  drfll  tU     /  T'IT  ^°'  '°«'''  •«*••  Pick! 
saw,  ^.      •  ** '  **""'  *  ^*  =  "^^dle,  » J  ;   scraper,  «  J^ax,  »1  • 

gun  weigh  than  thrGe'C?     "°"  """^ '^ 'I- t^o  British 

62i  p^u'ds'^rtT'  f  "  ^"'"'^  '°^^'''  -  --  ti-ne  weighs 
thalZ  G::man:oL?::dSe  g'^^^  'T''  '^  '^^"^'^^^ 
-  British,  .hat  is  ^:X^:^ZS  !-^r  ''- 

b.ter,^3iih.rrd;iErrt,v.^^^^^^ 

^5J  lb.  pork,  271  lb.  fowl  and  game.   Vind  Se'toSlmoun^^'' 


ft 


PKtXJBESSIVE  AEITHMETIC 


HULTIPUCATIOir 
MnWpUctlon  of  lnt«g,r.  by  frtctioM. 

Find}  of  12.     Find  J  of  12,  then  J  of  12 

a.  Find  f  of  60 ;  J  of  100.     Compare  the  results 

♦•  Findfof  ll,|of21;  Jof  7iiof45. 
the  denominator.  multiplicand  exactly  contains 


17a  Find: 
1.  J  of  12 
a.  fofl2 
3.  J  of  12 

Multiply : 

13.  24  by  J 

14.  20byi 

15.  20  by  j) 

16.  10  by  I 


XZERCI8KS 


4.  iof20 
»•   f  of  20 

6.  I  of  20 

17.  lObyf 

IB.  12  by  I 

19.  38  by  ^ 

30.  40  by  J 


7.  iofSO 

8.  I  of  80 
9-  I  of  12 

ai.  11  by  I 
aa.  96  by  J 
a3.  36  by} 
34.   64  by  J 


10.  I  of  16 
U-  iofll 
la.  iofl8 

aa.  14byf 

36.  14byf 

37.  90  by  ^ 

38.  12by^ 


I 


THIRD  BOOK 

were  fired?  ''  '•""^  """y   «ucoe«rful  ,hot« 

Pos".a^  totr^lhTLr  a^r^^  ^-'  «  ^-»  ^or  . 
automobile  in  A  the  til      H       ?       T^""  ^"^  '»'»''«  «  »» 

from  the  bark    'f  The  corL  t^  7/ r^t" /"  "P"'"  -»''•' 
16,000  cork8  in  that  time  ?  °"^*''  *  "^  "-ok  of 

'"■'"■»  IXIKCISIS 

11.  1.    Find  J  of  42;  also  J  of  22. 
i  of  42  -  5  times  }  of  42 

6)42 

7 

_5 

85 

Since  8  is  exactly  contained  in  42 
in  finding  j  of  42  it  is  easier  and 

porter  to  divide  by  tlie  denominator 
before  multiplying  by  the  numer- 
ator, obtaining  J  of  42,  then  J  of  42. 

Find  in  the  shortest  way: 

"•  I  of  87         s.  I  of  120 

3.  I  of  65         6.   I  of  100 

4.  fof76         7.   I  of  216 


J  of  22  =  J  of  6  times  22 
22  11 

d    Or,   lii22=55 


6)110 


3 


8 


18J 


Since  a  IS  not  exactly  conUined  in 
-S.  It  IS  easier  and  shorter  to  mul- 
t.ply  before  dividing.  When  the 
•"togerand  the  denominator  contain 
a  common  factor,  it  may  be  i=anceJed. 


S, 

9. 

10. 


f  of49 
J  of  75 
^of  91 


U.  J  of  1080 

12.  f  of  2800 

13.  J  of  1000 


78 


PROOBK8SIVE  AHITHMBTIC 


Multiply,  Ming  c«ic6U.tion  when  po«ible 
14.  64  by  I  1..   ,82  bv  « 


14.  64  by  I 

«.   72  by  I  „. 

W.  96  by  I  ao. 

!»■  T6by|  ax. 

ae.  Multiply  462  by  84|. 
462 

8)2810 

288J ,  product  by  } 
1848   ,  product  by  4 
1886     ,  product  by  80 
15996f  ,  product  by  84J 
Multiply  : 
».  45  by  22| 
n.  86  by  41| 
».   62  by  18} 
80.  126  by  7| 
a.  485  by  6f 


182  by  { 
^44  by  { 
100  by  I 
888  by  i 


aa. 

a*. 

M. 

as. 


17.6  by  } 
4.96  by  { 
.625  by  I 
9.94  by  } 


46f 

_84i 

281    ,  product  by  J,  or  | 
57f  ,  product  by  J 
1848    ,  product  by  4 
1^86     ,  product  by  30 

16996|,  product  by  84f 


37.  280  by  .46J 

38.  462  by  .66} 

39.  57.6  by  .48f 

40.  «i8^00  by  1.06^ 

41.  «3750  by  2.11J 


aa.  18.6  by  22 J 

33.  48.5  by  1(4 

34.  7.38  by  24^ 
30.   6.45  by  51  j 

4a    If4„f    "  "■   ^^'^y^^i  "•   *«V.Uby2.11j 

letter,  did  the  British  post  offices  hlndle?  " '"  ""^"^ 

S^Vm^^""^  "'"""*'""  °"«  y*"'  showed  that  there  were 
225,000  passenger  coaches  in  the  world,  |  as  many  locomotrvel 
and  13J  ttmes  as  many  freight  cars.     Find  the  number  of   ach 

45.    In  a  recent  year  the  Welsli  mills  mario  i  i  *• 
.tons  of  tin  plate  as  the  Unitedtat"      The  uierstat?  "T 
n>ade  600,000  tons.     Find  the  output  of  tte  wZHT        ' 


THIRD  BOOK 


r» 


1 


a.   MultiDlv  vL  h„  fi     -.L  '"*•  ""^  *•»«  "•"»«-a<<>r,  by  8. 

in  the  amplest  form,  j  '  '"  "P"«"  »'«'  Product  |J 

«.  Since  5  timeii  rf^  ■  X  or  i  i,» 
6  tfmee  ,1,'  "^     ^'       *' '''"'  "«">■  *«'•*•  "«  there  in 

The  woood  method  should  be  u»k1  -h  J  ^         »»<«5'«»-. 

contolna  the  multiplier.  ^  whenever  the  denomliutor  .x«,tly 


XXXKCISBS 

X    ,  J^'^l^P'y  and  explain  each  multiplication  : 
*•  *  by  2  4.   I  bv  4         7     I    k     c 

»i''^2    ..l,;^'    ;j^^^ 
»jby3    ,. |\;7    ;-Aby6 

a3.Fi„d2times3;2ti.esJ;2tSeeV 
JJ^^^^U.plyJ.,3.  bye,  by  «,,,,,* 

J»-4Jb     2      „.  4Jby8      „.   sjbyS 
"■   '*  i^  '      "•    2f  by  6      «.   ej  by  8 
-nypoi^-:,r^^^g^If  pound.  ea;h,W 

the  cost  of  .a.i„,  a  polX^rtrr:^;^  ^^^     '^^' 


«>•  ^i  by  a 

"•  A  by  9 
"•  A  by  5 


»•  9A  by  6 
M-   4^  by  6 


1^ 


•»  PBOO&ESStVB  ARITHHSTIC 

••.   Find  the  oott  of  2  armored  cruiMn  for  the  mtv  kt  61 

milUoa  dollars  each  j  of  8  soout  oruiwr.  at  2^  miUion  dolUrr 
M.   A  Quebec  farmer  had  4  sug»,  maple  tree*  in  hia  yard. 
BMh  yielded  enough  lap  to  make  2J  iKjunda  of  aumr.     How 
many  pound*  of  maple  lugar  did  he  obuin  ? 

«r.    The  market  price  of  sugar  wa*»  J  per  pound.     Find  the 
value  of  the  farmer's  sugar  at  the  market  price. 

WUTTIR  BUKCnn 

17&  1.  Multiply  ^  by  10. 


Ifi         J«  a      "^ 


Multiply : 

a-   A  by  12 

»•  A  by  15 

«•   A  by  18 

a.  A*»y82 
14.    Multiply  .82|  by  18 
.181 


8 

6.  A  by  21 

7.  Hby27 
a-  Hby42 
»•  A  by  27 


10. 

11. 

la. 

13. 


Aby8« 
i§  by  20 
iVfli  by  75 
T%by84 


11. 

13J 

266 
82 


5.89J 

Multiply : 
13.   44|  by  84 

16.  62|by92 

17.  SOf  by  60 

18.  87^  by  60 


18  times  |  of  .01  =  .18^. 

18  times  .82  is  found  in  the  usual  wst  by  multiply- 
ing by  S  and  by  1  (ten). 

Obtenre  tiiat  since  18  timea  .00|  and  8  times  .82 
both  give  hun,lre,m>,  the  right.-hand  figure  of  266  should 
stand  under  H  in  hundredths'  column. 


19.  «.37iby  26 

ao.  «.18j  by  70 

21.  *.26f  by  44 

aa.  f .88^  by  54 


as. 

24. 

39. 
26. 


2.06|  by  37 
462f  by  2.4 
22.6|  by  12.6 
.8l4  by  2.66 


THIRD  BOOK 

Ho.  ".Sirie-tr^-rs-Jx;/^' -'•■ 

WM  the  oo.t  of  ties  i„  „„e  «i,e      trao?  if  LoJ*  ""''•     ^''•' 

-.:it-r^rf;r^;-— ^'1. 

tive  that  I  22  tiilL  hea;;       "  "'"'^''  °'  "  "<^"»  '-X""""- 

»•   A  po8tm.in  collected  mail  from  24  Inf*.,  k 
weight  of  mail  per  box  avera„«^  Ia      ^*  '^'*«"^  ''»*«••     "  the 
of  mail  uid  he  00^607?         ^        *  ^'""^'^  '"'^  «'»'»y  Pound. 

inrsoi'''i^^;i:/j„^^^^^^^^^^ 

w  much  dL .  oo^a^^r  zs:;:^:;^^^^  ^'  ^- 

of  water  peJ  inhabitl     L  ^ry 3^^    ""'^  ".— P"''" 
^Uons.     How  much  water  Z'^Z'^tn'^ZT'"'  ""  '' 


J!  I 


1^ 


t 

« 


■•  PBOORB88IVK  ARITHMETIC 

Xm  MultiplicatieBof  fractionabyfractloa*. 
1.   A  boy  who  h«a  I  of  •  dolUr  K»ve  |  of  hi.  monay  to  hia 
•itUr.     Wh.tp«-tof«dolJ»rdidhegiveher? 

How  much  i»  i  of  J.  or  i  X  1?    Compw,  with  Lii. 

■•  Find  the  ralue  of  |  of  | ;  of  J  x  J. 

..wl."'*  *  1*  "  t'  '1°''  """^  """"  *  '•  I  X  r  Then  how  mMv 
■ixUu  ere  there  in  |  of  J  ?  how  mwiy  tbirde  ?  ^ 

How  doea  I  X  I  oompare  In  value  with  ~-^  ? 

8x2 

».  How  many  twelfth,  are  there  in  4  of  1  ?  In  }  of  1  ?    How 

many  t.me.  |  of  i  i«  |  of  |  ?    Then  how'  many'  twelfth,  are 

there  in  J  of  }?  in  I  X  I?  how  many  halve.? 

How  does  }  X  }  compare  m  value  with  f-^? 

8x4 

-1     ?vl.2xi     1     2     8     2x8 


4.   Since  I  x|. 


1x1 

'2x2 


"i"    8'*2 


8x2"8'   8'*4"8xl 


- 1.  etc..  how  may  a  fraction  be  multiplied  by  a  fraction  ? 

177.  Finding  a  fractional  part  of  a  fraction  ia  called  nwWplT- 
Int  a  fraction  by  a  fraction.  ""'npiy 

Th.  word  "of"  between  two  fr«otloni  in  equiralent  to  th,  rign  x   and 
when  the  .ign  x  b  u»d  between  two  (r»ctio^  it  m.y  be  « J-T'     ' 
8uob  ezpreesiont  are  aometimei  called  compouad  fraetioo.. 

17a  To  multiply  a  fraction  by  a  fraction,  muHMtf  the  nu- 
meratori  together  for  the  numerator  of  the  product  and  tae  denomi- 
natorifor  the  denominator  of  the  product. 


179.    Multiply: 
»•  i  by  } 
«•  I  by  J 


BZKRCISE8 


fbyf 
fby| 


s. 


fbyi 
*byt 


A  by  I 
Abyi 
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U.    I  of  I 


•».    F.„d  the  cc«t  of  ,  .loz.  cocoanuu  .t  9^  per  do..„. 

o^JP^eM,:!!'"'  '?"'""  '-^  '"•  •'"'P  "•  -  «>ectrio 
n.rf  n/  .if  J-  !  "^"""'""nK  dwtonce  on  a  ferry  boat.  Wh«» 
p«rt  of  the  dutauce  did  he  ride  on  the  bo«t  ? 

WRlTTBB  UBRCnn 

**tt  1.   Find  the  vaJue  of  j  x  ii. 
4 


«^oc-:: rT-;r  Or,  2x^«i 


6**  26 


6 


5 


In  prKtice  it  ii,  not  Dteeutry  to  rewrite  th.  ,      ., 


Find: 

4.    }  X  Ji 


«■  A  of  A 


Multiply  : 
»•    H  by  ^ 

"•  if  by  A 


"•   *f  by  ^1 
12.    11  l,y  II 


V.  -4  f,.  1- 
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PR0GKE8SIVE   ARITHMETIC 


14.   Find  the  value  of  |  of  lOJ. 

8uoo«T.ON.-Kc.du™  the  mixed  number  to  .n  improper  fr«tion, 

Find  the  value  of  : 


"•  io(^  18.  ]2J  X  J 

ai.   Find  the  value  of  4j  x  ^j  x  6  x  1  J, 


'|x2f 
ao.  8^  X  4J 


«lxf,.».i,.?.|. !.».«.„, 


2 


Find  the  value  of: 

''■'i^'*^^  «-2iJxAx6i!xJx4 

-iix«ix21  -4|x«rxfxAx33 

.ra'^.  pr  ar  linTtKt:;^^;"- '''''-'  '^  -« »' 

.i  j^^i^."""*^  *  ?"'"*  ^'''^°''"  """*"«''  *  »'^"'«n  remained  in  the 
a>r^35i  hours  and  traveled  38^  mile,  per  hour.     How  far  did  it 

wiiT;*  !!r"  r^^'iS  p^"""  "■""'''  ^^^*  ^^"*  p^  ">'«"*«'  ^o^^  far 

will  it  travel  in  12^  minutes? 

lof  ■  T^^,  ^''"P'?"  '""''^'  ^^''^^n  Switzerland  and  Italy  is 
]2i  miles  long.  If  ^  of  its  length  is  in  Italian  territory,  how 
many  miles  of  the  tunnel  are  in  each  country  ?  ^ 

iof  an  acre  of  cacao  trees,  planted  408  trees  to  the  acre,  if  U 
pounds  of  marketable  cocoa  are  obtained  per  tree  * 
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DIVISION 
ML  Dlvijion  of  fractions  by  integer. 

"    .v.a.„    f,.,5.w,.ieht... fthefnL::-„i.ided? 

in  iU    otS't;™:'"'r'"'''"^  "^  «  '-^  •'^  •■'"'J  -l--  <"e  result 
lowest  ter„w.     Compare  yot.r  answer  witli  |  +  5 

3.    In  what  two  ways,  then,  ,nay  .  ,,«  di^ij^j  ^^y  5^ 

Th   «    .        u       "'"Vy'"9  ">>■  denominator  hu  the  inteaer 
thJattr.  -"''•^  """'^  ^«  "--  *----  the  uu  J.0,  e  JlvlnUin. 

EXERCISES 


183.   Divide: 
1.   I  by  3 
»■  *by4 
3.   I  by  4 


10.  ?4byl2 
"•  ¥byl5 
la.  |^by20 


*•    ?  ^y  7  '•    I?  by  6 

»•    I  by  2  8.   J^  by  8 

6-    Sby3  9.   J^byT 

13.    Divide  4  by  2  ;    J  by  2  ;  4J  by  2. 

Divide:  ' 

itslb"!      "■''*'''     "•'^'^^^     ^H^yt 
L    /•     ,«   "''^'''     "•'*''^^     "-^Iby^ 

"■  A  11:      *  f  \"°""'  ^  ^'^"^-  -"-^  '-^  '«  each    ide  , 
»  i-upooara.     How  long  was  each  shelf  ? 


ISil 
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25.  Three  boyg  weighed  210|  lb.     Find  their  average  weight. 

26.  A  man  did  j  of  a  i)iece  of  work  in  6  dayn.     What  part 
of  the  work  did  lio  do  in  1  day  ? 

27.  A  fly  wl)eel  raa<le  12J  revolutions  in  6  seoonda.     How 
many  revolutions  per  second  did  it  make '! 

28.  Four  cars  contained  168^  tons  of  coal.     Find  the  average 
weight  of  coal  per  car.  " 

29.  A  retail  meat  dealer  used  3j  tons  of  ice  in  his  refrigera- 
tors in  6  days.     Find  the  daily  consumption  of  ice. 

30.  A  boy  earned  «3|  in  9  days.     What  part  of  a  dollar  did 
he  earn  per  day  ? 

WHITTEK  EXERCISES 

184.  1.   Divide  \{  by  7  ;  divide  \  by  2 


16      '-^5^- 


15 


^- 


111  the  first  process 
the  division  is  per- 
formed by  dividing  the 
numerator  by  the  in- 
teger (S  182). 


Divide  : 

2.  Vby7 

3.  ^by3 
••   i*by4 

A  by  6 


6^5 
2x9  18 
In  the  second  process 
the  division  is  per- 
formed by  multiplying 
the  denominator  by  the 
.nteger  (J  182). 


divide  i^  by  6. 

7  ?x7     14 

2 

In  the  third  process 
the  worl£  is  indicated 
and  the  result  simpli- 
fied by  cancellation. 


5. 
18. 


T^by2 
II  by  6 
A  by  12 
Y  by  33 


Divide  323J  by  4. 


10.   ^  by  12 
U-   Vbyl6 

12.  \\  by  14 

13.  ^bySO 


14.  V  by  10 

15.  ^  by  15 

16.  5iby24 

17.  6^  by  35 


4}323^  The  integral  part  of  the  dividend  is  large 

SOJ  ""''   *''®  divisor    is  small.     In  such  cases 

°  «'«>'•*  division  may  be  used. 

Thus  4  IS  cont^Cned  in  323i,  80  times  with  ^,  or  },  undivided ;  t  -  4  =  t 

i  he  entire  quotient,  then,  is  80|.  ^ 
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Divide  : 
».  14|  by  4 

ao    16|  by  6 
M.   nfbyS 
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aa. 
as. 

34. 

Divide  100(i|  by  22. 

22)1006J 
2        2 
44)2018r4.5j 
17H 
253 
220 

il  =  | 
Divide  : 
aa.   760J  l)y  18 

30.  751J  by  24 

31.  773Jby32 
3a.   990iby28 


l«fli  liy  £ 
2»!4jt  by  4 
426^  by  8 


as.   321  i  by  2 

36.  283^  by  7 

37.  146f  by  6 


Here  ,t  „  „ece«„y  to  ,««  long  diwrfon. 
Tie  «o.V  „,ay  U  Kimplifled  by  changing 
l...th  <l,vm.r  an.l  divi-lend  to  halve,,  obtain 
ing  M  (halve,)  and  -MVi  (halve.).  re.p«o- 

Dividing  a,  i„  integer.,  the  quotient  i. 
found  to  be  43}j.  or  45}. 


33. 
34. 

39. 
36. 


37.  5215}  by  42 

33.  7321Jby46 

39.  5466Jby64 

«•  51,56f  by56 


8!>!>.}  by  21 

oiBJ  by  aa 

tio7|  by  25 

,,     p,    -    -        .         —   ^^-^i  ^y  85  40.   61,56S  •>>■  56 

41.    txpress  trains  in  France  cover  tlie  1841  mil      i   . 
Paris  and  Calais  in  3  bours.     Find  Semite  ptrhou:  '''""" 

4a.   If  38J  ounces  of  gold  were  extrnete.l  from  68  ton»  „f 
ore.  what  was  the  amount  of  gold  ;,er  ton  of  ore"      ^  *""'  "' 

43.   From  50,000  pounds  of  cod  083  <r.,11nn„     t      j  ,• 

•6.   "  j^  of  this  clay  wa.s  carted  away  at  a  cost  of  iJil  ^ 
cubic  yard  and  sold  for  11121  how  mnni;  w  J^       *  P*"" 

yard  over  not  .filing  it  at  all  ?  '^^  »'"''"''  ?«'  '=«»'*« 


8S 


PHOGRE88IVK  ARITHMETIC 


Ma.  WWsion  of  IntBgeri  by  frtctioM. 
1.   Divide  40  by  8  ;  by  4  ;  by  2;   by  1. 
When  the  diviHor  iH  halved,  how  is  the  quotient  affected? 
a.  Since  1  is  contained  40  ti.ne»  in  40,  how  many  ti.nea  Ib 
i  of  1  contained  in  40  ?  j  ••  u, 

40  +  1 ;  40+J. times  40 . 

3.  In  the  SHiiio  way  divide  40  by  ^  ;  by  4  •   by  I 
Compare  40  +  J  with  8  x  40  ;    40  -k  1   with  4  x  40 ;    40  +  i 

with  6  X  40.  '    '"  -^  t 

4.  Divide  20  by  1  ;  by  2;  by  4  ;  by  8. 

How  does  multi,.iyi„g  the  divisor  by  2  affect  the  quotient' 

is  20  4'''''"  ^"  ^^'  *'  """  ^^  ^  """"  *•     ^^'*''*  P«''  °^  20  -^  J 

Since  20  +  i  =  .3  X  20,  20+§= of  3  x  20 of  20. 

6.   Divide  8  by  j.     By  what  number  must  you  divide  this 

result  to  find  the  value  of  8  +  f  ? 

fi^  ^"/"'"f  '""^  ««  divider!  hy  a  fraction  by  .aultiplying 
the  tHteger  by  the  denominator  of  the  fraction  and  dividing  t^ 
product  by  the  numerator. 


187.   Divide 
1.  6  +  J 
a.   4-I-] 
3.  4  +  1 


BXSRCISB8 


7-J 


7.  6  +  1 

8.  6  +  j 

9-i 


10.  9  +  f 
u.  8  +  i 
12.   8  +  f 


13.   Robert  paid  12  for  phonograph  records.     If  the  cost  of 
each  was  $  J,  how  many  did  he  purchase  ? 

can  be  stored  for  *  4  for  tho  same  length  of  time  ? 

15.   If  a  laborer  on  a  sugar-cane  plantation  earns  finer  day 
in  how  many  days  will  he  earn  *  6  ? 
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Xaa     Dmde  1  by  4 i  by  2;  by  1  i  by  J;  by  I:  by  4 
1  d,v.ded  by  any  number  i.  the  r,clproJ;i  of  L  ZLr. 
IW.  1.    What  i8  the  reciprocal  of  6?  of  1?  of  i'  of  »? 

roc'al  "TwIr.'lT''''"''"  "'  *  '^"■"P''^''  «'"'  f  'be  recip- 
rocal of  }  with  I?  the  reciprocal  of  |  with  J ?  ^^ 

?%«  reciprocal  qf  a  fraction  it  the  fraction  inverted 

exTioTwIthrdr  '  "'""''"'  '^  «'  ^*«  ^^''^ 

WllITTKW  EXERCISES 

IM-  1.   Divide  15  by  IJ. 


15+lJ  =  l5+i2^15^ 


-I  _  Jgx7      35 

i6  f.i  ■  =— :-  = 


Find  quotients  ; 
a.   25  + J 

3.  20 +  f 

4.  16  +  } 
6.  27  + J 
6.  28  + J 


7.  42- 

8.  30- 

9.  45- 
10.  32  H 
U.  44- 


12 

■21 
3i 


^1 


u 

13. 
14. 


40- 
35- 

64  n 


6| 

2A 
13.   24  +  1^  J 

16.   60  +  1^ 


17.   Divide  1000  by  66}  by  reducing  both  numbe"'  to  tWr!l^ 
*ind  quotients: 

^"^H  34.   2730 +  24| 

■■ISJ  25.   2216 +  69^ 

^19 J  36.   41 12  + 42 j 

"21^  37.   2800  +  33^ 

•29}  as.  7200 +  37i 

■1"4  39.  4710  +  624 


18.  540 

19.  840 

30.  954 

31.  340 
33.  728- 
33.    180- 


30. 
31. 
33. 
33. 
34. 
39. 


2646  +  24} 
9185 +  41| 
8160+ lt3J 
7854  +  25} 
1728 -f,  294 
5134  +  37} 


M 


PBOfJRESSIVE  ABITHMETtC 


M.   The  Hteel  raiU  for  2|  miles  of  railroad  track  oo.t  •6170. 
Wlmt  was  tha  cost  per  mile?  •  ^iiw. 

iniLK  was  f  ij.a.'JO.     l-ind  the  ex|H)ii8e  iier  mile. 

38.    If  4^1   tons  of  coal  ova|K.rat«  76,900  .Kjunds  of  water 
how  many  ,h.u„.U  of  water  will  1  t,m  of  .  .M.l'cva,,oraU.  :>         ' 

a».    If  the  weight  of  1  gallon  of  kero««ne  oil  is  «>  „„u„d. 

rate  o/ m  '"7  ""'"  :'  '"'"'  "  *'"'^  '''"™''  '""Ving  at  the 
rate  of  37J  miles  ,H,r  hour,  to  travel  from  Lathon,  Alta  to 
\Vinnii>eg,  about  750  miles  ?  '-'""oni,  Alta.,  to 

mim'nn"  \  ?'""  \  ""*'"*'  ^'*"'°'y  "i  '^"y  t°  manufacture  150 
million  umtrhos,  what  is  the  output  per  day  ? 

of  7J"  "  fr^  ^*""'  ^"'^'"■'''  P''"'"'^^''  l^'^'O  I-oonJ"  of  attar 
tto„Tu.«  J°"  ""?'  "'"  °^  ^"'"'  '""'••«''  --e'under  cultiva- 

43.  A  fan  blower  supplies  «  hall  with  2760  cubic  feet  of  air 

.^a:Zr"if  1  '  T  r^"*  °'  ^"^^  -"•  ^"-''^  '"*«  ^"^""oom 
in  an  hour,  if  1  pound  of  it  occupies  13^  cubic  feet. 

44.  A  film  for  a  moving  picture  consisted  of  a  series  of  ser)a 
long,  of  how  many  individual  pictures  was  it  made  up  ? 

reerr ;oun;  IrSr"'  ^°^  -"^  »--  <^-  it  take  her  to 

46.    How  long  a  time  is  consumed   by  a  train  in  traveling 
from  Vancouver,  B.C.,  to  Halifax    N  S     if  th  *'^«^«''"« 

per  hour  for  .he  2790  miles  to  t^^^l  22    ' LI^T,  T^ 
miles  per  hour  for  the  remaining  distance  of  «fo  mnes?  ^ 


T>rrRi)  B<M»K 


«i 


Ua.  DiTlilon  of  fTactiou  by  fractlou. 

1.   How  muuy  times  are  2  (iftliH  contii.iied  in  4  fifths? 

Hi/;    '^M 't  ^"'^''""'  ^y  -  '-''^'''"'"'  ''>  '^  "'«'"»"•     Divide  16 
HUteenths  by  y  Mxteentl.H ;  \,y  f,  Kixtoeutl.H. 

J-HI-?     J^j-y     j,^^,^.,     ^j^^^^, 
by'uJoSeVr"  "■""°"''  ""■  •""""^'  '""^  '""^  "-  »-  ''-i.le.i 
in  J?"ll  riT  "™*''  '*  ^  '''"""'•"'J  "'  1?  in  i  of  1,  th.t  iH, 
How  does  i  +  I  compare  witli  J  multiplied  by  |  ? 

».    How  many  times  i»  j  c-utained  in  1?     in  3?     in  1  of 
8,  that  in,  in  I  ?     j  +  I  =  y  "  o  •      in  j  ol 

How  does  I  -H  J  compare  with  j  x  J  ? 

thaus^r^n-'p/'  ^ "'"'""' '" '' '" '' '"  *  °'  '• 

««";  //'^''^■'  '^-  *  ^"""P-"  -'"  i  -'Mied  by  the 

/ra<rt,^„,  and  d,v,de  the  numerator  of  the  dividend  by  the  numer- 
ator  of  the  dioiior.     Or,  "    '"  """^'^ 

Multiply  the  dividend  by  the  reciprocal  of  the  diviior. 

EZEXCISBS 

194.   Divide: 


1-    i  by  f  3.    I  hy  I 

'•   i  by  J  4.    §  by  i 

Give  quotients  quickly : 

10.   l+i  13-1+1 


»•    A  by  J 

15.  J  +  } 

16.  t^l 

17.  I-Hj 


»•   ii  +  l 


9S 


PWMiK^UiSIVE   ARITMMKTtO 


I  i 


V^ITTIN  IZHCIUn 
199.   1.    Diviilo  ])  by  |. 

4  b«J,  orlj. 


I>  H  «  I  1*  II  of  I.  or 

w«  flu. I  tbaranilt  to 


6.    iJ  l,y    I 

'•  ii  kv  A 


S. 


18  by  II 


Uivido : 
»•    il  I'y  i',  4.    j  hy  It 

»•  «  ^y  n       »■  i  i>y  H 

10.    Divide  ft|  by  J. 

8uoo«BTiON.- Reduce  the  mixed  n.irabcr  to  ».  impmper  fraction. 
Divide  : 

"•  3^  I'y  t  14.   '25i  by  2J  17.  116|  by  86f 

"•  8J  by  ^  la.   40J  by  2J  w.  342^  by  48^ 

U.  6i  by  24}  16.   04f  by  Ij  i».  089^,  by  145J 

ao.  Find  the  value  of  f  -f-  ti  •+•  .^  x  B|  +  J. 

2 

After  reducing  all  integer,  and  mixed  number,  to  improper  fraction, 
we  take  tl,e  reciprocal,  of  the  fraction,  that  are  divi,or.  and  ^rite  them  Jli 
multiplier,.     Canceling  and  reducing,  we  find  the  result  U,  be  3^. 

Kind  the  value  of : 

»•    Jxi  +  iix2i 

22.  j  X  18  +  1  +  16 

23.  J  +  2JX14  +  4 

a*-  *  +  A  +  l*x3i 
2a.  ix2|  +  l|  +  ]j| 


2«.  I|  +  6}x9x  V  +  ,i 

27.  42-i-Jx2|  +  7+^j 

28.  H+16  +  ^xlJx80 

29.  12x2J  +  8|xT«rx2TV 

30.  le^^.^oj^i^^j^ 


I 
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«.   Findth.»«lu.„f|„f6^|..f„.  of}x«*|x8 

»x  «  *  I  X  »  =  I  X  r         X  8  («  X  «>  -  (I  "  «)  -  I  X  «  X  I  X  J.wbil. 

Find  the  v  ilue  r    : 


•a. 

M. 
»4. 

as. 

ae. 


|of  20+ J  of  80  X  J  of  40 
I  of  14  X  J  of  18  +  J  of  42 

A°' A  "f  IJ  "'7  +  |.,f  j  of  11 

^Jx  Jx8|x!»,»,  +  (!)x!{Jxt!Jxf) 
«•   «»'<»5xV\,x^f*(1,.,  ^Aj^j^o,,) 

»•    i«*2ix^-.y^jxlL'J  +  :iix  4,^x2 

4»i  tons  of  pap«r.     Ho,v  many  tons  di.l  it  make  ,H,r  day  ' 

«a.  A  gallon  of  naphtha  weighs  »!,»  pounds      If  tl,„  n     k.i 
contained  in  a  barrel  weighs  2871    J,.  „       ,  P^"'* 

of  naphth.  doe,  this  ba,.Jc:S  >'""""  "°"  """'^  '^''"-' 

seSgp  JojC„:;?'""«"  '-"^"*  *^=^«i-  -'-  wa.  the 

from"  ft  """P'"- ^"fi^'"-  ""anuf'tctaror  hired  3  men  to  gafher  san 
f  om  the  maple  trees  and  paid  them  iS7|  for  their  wo  k  If 
tl.ey  worked  22^  days,  how  much  did  eacl!  receive  ^rTyV    " 

l>ind  the  averajre  number  nf  «..L..„l  ,!t"-   ^f  "      .   ■■         ^  ^ 
ture  per  pupU  was  TJ  cents.  '"      ""-'  '^""^'  •-"'"■""'- 


•<  I'KlMiHK»«M|VK   AKITIIMKTIC 

l»ft  Simplifyiai  complM  fracttou. 

Since  ,livi.i„„  ,„,y  ,H,  i,..,io«l...l  |,y  „  traction.  th«  nnmenitor 
be  nff  tl.B  .l,vu|«,.,|  ,„.i  ,„.,  ,|..,...,„i„.u.,r  tl..,  .Iivi«,r.  w«  m„v 

.y  «  frncfon  ..r  -f  „  ,n..,i.,n  ,.,  ,  ,,,., ^,^  fr^iZ, /Z 

by  wnl,,.^  ,h«  .livi.|..„,|  uIh.v.,  .  l.,.„  „.,.,  „.„  .,i;i^„  ,„,„;;"""• 


WRITTBR  BUaciUS 


IW.  1.  Simplify  J. 


SoLUTIOH, 


a. 


Simplify  ; 
I 

A 
1 


i.  _  « ^  6      3      It 

_    4    la    <    6 
i« 


13 


»|. 


4. 


i 


8 

9.     li 


la. 


100 


s. 


y 


10. 


14. 


U. 


U. 


3.7i 

.06f 

4.8^ 

26. 'Jj 


21. 


lijxli" 


TIIIRh   H4M)K 
PRACTIORAL   REXATIOirs 
FIndlBi  wh«  part  on*  DnmlMr  i.  of  .ncthtr. 


«6 


»■   WImt  |iart  of  o  j*  4  > 


■IIKCUU 


|o(8.  '""""''■"'•*''«»'"»»lof  (l.o,i„fa;  U,.,u,4|, 


What  port  of 

••   «i»8/  ».  12  in  4?  ,.    7  i,  21. 

••   Si".''^  #.  lo  in  6:'  ,.    6  ■,  18' 

*■   9i»8?  r  20UAy  „.   8  i*  24  • 


U.   24  i«  10  •» 
18.   48  in  21  ' 

P«rt  went  hunting  ?  '^   ^    *"'  ""•""»  '  *•"" 

"•   <>"«  lH.y  .  auffht  12  fi»h.  another  >    .n.l  anoth.-r  4      Ti 
fourth  Ix.y  cauirht  nono       ri>„   1      .  »noin«r  4.     The 

p.rtoftheflZ    ,rh„       JZ^U     '"'"""'""f-     "^'"" 
pan  of  the  whole  ,.rt;:o:Ulltf;';r  ""'•  ''""'  '^""' 

two  weekH.     What  p^rt  stayed  „ne  ,^cek  ;'  two  week.  ? 

1'.   A  grocer-g  boy  delivered  48  nacka.?™      H  .t  1. 

4  at  another.  «  „t  another,  and  the'  e,tTt7e  ll°    H  ?"' 
«nt.     What  part  did  he  deliver  at  each  fdlee T        "'"  """""• 

What  part  of  h.  v.^.tn  resulted  in  orders?  what  part  did  Ir 

Wh.  part  of  the  1^  e^ed  thThi.T'LTL'T  j^'' ^l;-': 
the  boys?  what  part  of  the  class?  ---    '"•at  j^rt  « 


■I 


f«- 
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WHITTSK   BZEKCI8U 

Mft  1.   What  part  of  J  is  j? 

<^Ur  but  A  ,.  the  «m.  part  of  H  that  the  numerator  »i.  of  the  numerl 
Since  9  i«  A  of  10,  I  i,  A  of  J. 

OUem  that  the  «ime  re.ult  may  be  obtained  by  dividing  1  by  |. 
What  part  of 

10.   What  part  of  6J  is  6?  **     ** 

8uooE8T.o».  _  Reduce  both  numbe»  to  fourthis  or  divide  5  by  BJ. 
What  part  of 

"•4|is4?      14.   10is3i?       ".  8isi?       «.   3iis2|? 
"•   »i"T?      15.   12is6J?       IS.   12  is  I?      2X.   81  is  el ' 

o.r   ^*™T      f '°''''''™^^*°f»°'"«long.    How  many 
cars  would  there  have  been  if  it  had  been  J  of  a  millki^ 

SuooMTiOK —  What  part  of  }  is  J  ? 

24.   The  winner  of  a  S-mile  automobile  roce  covered  fh«  Ai. 
tance  in  2*  minutes.     How  far  did  he  go  in^lZ^f  ^  '"■ 

20  Wl  .ouL"^"r'/?f  °^  '^'''  ''•"-^  J  «^  ""  in^h  thick  weighs 

a  DouL^^r    '  *^  ''"^''*'  *°  ''^^  "^''^^^t  thousandth  o? 

a  pound,  of  a  square  foot  ^  of  an  inch  in  thickness. 

36.   If  a  machine  makes  350  grape  baskets  in  J  of  an  hour 
how  many  baskets  does  it  make  in  4^  t-ours  ' 

nrovT^K      /  •  T^"^^'  ^""^  '"^"y  t^«««  a'-e  necessary  to 
provide  fiber  for  a  bale  of  270  pounds'  ^ 

as.   The  average  time  of  transmitting  a  20-word  cable  mes- 


THIRD  BOOK  5,7 

wge  on  the  first  cable  wa*  6}  minute.      «4n«.K  - 

originally  re,„i..ed  U  Ij^S^l  tJJlrtil^'''  '""' 

»a  Finding  the  whole  when  a  fractional  part  of  ,t  i.  „..„. 

1-       I  o    „  number  i«  20.  what  is  i  of  it  ?  j  „f  it  ? 

i«  fhe"  frnterr"""*^  '"  '''  '''•''  "  *  "'  '^^  "-^-^^    What 

BZBRCISES 

It  *m  '2  g^m^e^tow  r„"°"  ^  °'  !'f  ^'""«''  that  it  played. 
-ifeBmes.     How  many  games  did  it  play' 

SOLU  rmN.    I  of  the  .mmber  of  game,  pUyed  =  12 

J  of  the  nu.„ber  of  game,  played  =  J  of  12,  or  4 

i  he  number  of  games  played  =  4  x  4  or  IB 

there?  ^'"™*'  ''"'^  """"y  "-^ndeer  were 

I  ';  J''\'«''<=0"y  of  a  music  hall  holds  400  peoole      Tf  thi    ■ 
i  of  t  e  hairs  capacity,  how  many  people  wilftftall  hold  .  " 

senVtTi^LTof^'rr'"^'''^  '''  «""-•-  p- 

Ho^  n.„y  .::Jj:^::^:-r^^rjz "  ^-^^^• 
sa:.'"v::rs:u;:f^-:;-rf-po-aof 

ties  ^:^z:r:':iz^t:;j^-  ^>7f  of  impu.. 

weight.     How  much  d^ilf  tVh  L°£:;  "^  ^  °^  ^'^  "'^^-^ 

'•    When  a  balloon  had  travelpd  snn  ,«;i      ■*  t.  j 
f  of  its  Journey.     How  far  Id t  '^"1"       '*  """'  "''"'^"^''^ 

Atlantic  coast.     How  many  lZTj\Zt' ^.tT""''  °"  ^^'^ 

THIBO   P«0O.    4«.  — 7 
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PROGRESSIVE  ARITHMETIC 


7.   2684  i8  } 
a  4726  in  j 


6}  is  -4 


WRITTSlf  EXBRCI8BS 

aoa   F^nd  the  number  of  which 
1.   84iH§  3.   224  is  I  5.   756  is  ,1^ 

a.   91  is  i  4.   375  is  j  6.  924  is  }> 

».   If  J  is  f  of  a  number,  what  is  the  number  ? 
Solution.  |  of  the  number  =  J . 

1  of  the  number  =  j  of  j,  or  ^. 
The  number  =  3  X  ,»,  =  },  or  1}. 

Find  the  number  of  which 

"•   t  >8  i  "•  T^  is  }  14.   8f  is  ,V  16. 

11-    §  is  f  13.    ^\  is  I  15.    q  is  ^j  IV.    .^  .„  ^_ 

18.  If  Holland  has  1500  miles  of  railroad,  and  only  |  as  many 
miles  of  railroad  as  of  canals,  what  length  of  canals  has  she  ? 

19.  Find  the  cost  of  the  German  North  Sea  Canal,  if  X 
of  the  cost,  or  17J  million  dollars,  was  paid  for  excavating. 

ao.  The  buildings  of  the  great  Krupp  steel  works  in  Ger- 
many cover  150  acres.  If  this  is  J  of  the  land  owned  by  the 
company,  how  many  acres  do  they  own  ? 

21.  The  cost  of  a  British  third-class  cruiser  was  §675,000 
This  was  15000  more  than  |  of  the  cost  of  a  German  warship 
of  the  same  type.     How  much  did  the  German  cruiser  cost? 

aa.  One  section  of  a  50-ton  anchor  chain  is  180  feet  long 
If  this  section  is  ^  of  the  chain,  how  long  is  the  chain? 

as.  Ordinarily  the  cruiser  Argonaut  has  a  coal  supply  of 
650  tons,  but  this  is  only  JJ  of  her  capacity.  How  many  tons 
of  coal  can  she  carry  ? 

34.  In  the  menagerie  Harold  saw  a  test  in  -which  a  horse 
pullad  a  weight  of  1875  pounds,  or  fj  of  the  weight  pulled  by 
an  elephant.  A  camel  pulled  \l  as  much  as  the  horse.  What 
was  the  pulling  strength  of  each  animal  ? 
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09 


AlIQOOT  PARTS 

1  if^  \=  "T  ""*"'■  '""•"'  '"  *-2^  contained  in  %1?  .25  lb  in 
1  lb.  f  .25  in  1  ?  25  in  100  ?  250  in  1000  ? 

a    Mention  several  parts  of  #1  that  are  exactly  contained 
quot  part,  of  1;  al.quot  parts  of  100;  aliquot  parts  of  1000 

f  .12J  successively  until  you  reacii  iiil.2o. 

Which  of  these  multiple,  of  «.12j  are  aliquot  parts  of  «1  » 
4.    What  part  of  *.25  must  te  added  to  i».25  to  give  $  37i  ? 
9.   What  part  of  f  .50  added  to  #.50  will  give  *.C2i  ' 

*l'207itl5?  #1.3TV't'50"r  ^"'  '''-'  ''■'''   ''■''^' 

*i,each?     at».25,or8J,each?     at  «1.25,  or  «1 +#J,  each? 

9.    From  the  cost  of  any  number  of  articles  at  «1  each,  how 
may  the  cost  at  f.50  each  be  found?    at«.25?    at#.12J? 

EXERCISES 

204.  Find  the  cost  of  240  articles : 
1.   At  lOf!  each  9.   At  12|^  each 

10.  At  S7^^  each 

11.  At  38^^  each 

12.  At  66|^eaeh 

13.  At  16f<^each 

14.  At  SS^fl  each 

15.  At  .371  «*  each 


a.  At  90^  each 

3.  At  20^  each 

4.  At  80^  each 

5.  At  40^  each 

6.  At  60^  each 
•-.  At  25  )<  each 
8.   At  50.^  each 


16.    At62i>^™ch 


17.  At  «. 75  each 

18.  At  §1.05  each 

19.  At  il.  10  each 

20.  At  f  1.20  each 

21.  At  #1.25  each 

22.  At#l.,Vieach 

23.  At  #1.7i.  each 

24.  At  11.90  each 
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PROGRB88IVE   ARITHMETIC 


aoa  The  following  aliquot  parte  of  1  and  multiple*  of  .uch 
aliquot  parte  ghould  be  committed  to  memory: 


•10=  A 

.20  =  1 
.40  =  } 
.60=} 
.80  =  } 

.121  =  J 
.£8    =1 
.371  =  1 
.80    =1 
.621  =  1 

.78    =} 

.«71  =  J 

8}=i 

.33}  =  1 

.68}  =  } 

.83}  =  1  -  1 

.00    =  1  -  rt 
1.25        1  +  } 
1.50   =1  +  1 
1.76    =2-1 

We  may  now 
P»rt» 

1 

construct  the  parts  of  10,  100 
Of  1           Of  10           Of  100 
•12S              1.26                12.5 
•88               2.8                 28 
•375             3.76               37.8 

1000,  thus : 

Of  1000 
1.'5 
250 
378 

WHITTIR  IZIRCISI8 

aoe.  1.  Find  the  cost  of  27  buggies  at  «75  each. 

f  2700  At  1100  each,  27  buggies  would  cost  12700. 

676  ■*'  '-^  *"'■'  ""^y  WO"'''  cost  }  of  12700,  or  »675. 

i2025  ™  'J®  •"'"'  **"•  **"•? "O"* '2700  - 1675,  or  »2025. 

In  the  foUowmg,  count  any  faction  of  a  cent  in  «8uU8  aa  an  extra  cent 
Find  the  cost  of  85  articles: 
a.  At  20/ each       7.  Atl6|/each 

8.  At83J>*each 

9.  At66f/each 
10.  At  84^  each 
U.   At37J/each 


3.  At  90/ each 

4.  At  25/ each 
9.  At  60/ each 
6.  At  75/  each 


Find  the  cost  of  84  articles  at : 

17.  *25each  20.  $250  each 

18.  175  each  ai.  «t  225  each 
1S».  *45  each  aa.  $500  each 


12. 
13. 

14. 
19. 
16. 


At  $1.25  each 
At  $1.60  each 
At  $1.75  each 
At  $2.50  each 
At  $2.25  each 


23.  $12.50  each 

24.  $37.50  each 
29.  $62.50  each 
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Find  products : 

»■  27  X. 126 

48  X  12.6 

71  X  760 

62  X  37.6 

W  X  .625 
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a? 
aa. 
a9. 

30. 
41. 


»•  25  X  44  X  19 

87.  50  X  24  X  77 

38.  82x76x22 

39.  76x71x72 
*0.  66  >' 16x1.26 


81.  260x67 
38.  600  x  99 
83.  875x48 
8«.  900  X. 81 
38.   126x8.9 

*i    How  many  26.cent  articles  can  be  bought  for  the  amountH 
mentioned  .„  exercise  41?   12J.cent  articles'   20-cent  arTZ? 

bought  rfm?  '"'^  "'  "'°''  ""^^'"^  ''i'  P-  y^^^  -  be 
144  yd. 
J2yd. 
216  yd. 

How  many  yards  of  cloth  can  be  bought  for  tl20  at 
"    66|^peryd.?  „.  |i.26peryd.? 


At  •  1  per  y«d.  144  yards  could  l«  bought  for  tlU 
But  at  •}  per  ya«l,  IJ  yard,  can  be  bought  for  « 1. 
Therefore  IJ  x  144  yard,  can  be  bought  for  1144 


49.   76/ per  yd.? 
•6.  88|/peryd.? 
Divide  : 
SO-  47  by  .25 
51.   64  by  2.5 

53.  48  by  7.5 
«3.   Ill  by  37.6 

54.  34.3  by  87.6 


48. 
49. 

5S 

S6. 
57. 
58. 
59. 


il.50peryd.? 
S2.60  per  yd.? 

316  by  500 
428  by  250 
715  by  626 
240  by  12.6 
•425  by  .125 


60.  Find  the  cost  of  288  articles  @  50/ ;  @  51/j  @  49/ 
«.   Find  the  cost  of  432  articles  @  33J/;  @  33/;  @  33A/. 
62.   A  dealer  bought  1024  pounds  of  t^a  at  471/  ^.j.      '„. 
aua  sold  It  at  61  /  per  pound.     Find  his  gain         '  ^    ^ 


lOS 


PROCUESSIVE   ARmiMETIC 


"I 


T^ 


REVUCW  PROBLEMS  IK  IRDDSTRUtS 

1  ^f'l  ^.,n  '"I'""  ''''""^■''  '""^  ^''-^ "'  ""■  "f '"'"'  ""  *'"«!.  were 
plimtcd  TiOO  cotToo  trees 

per    acre.       How    miiny 

trees   did  liiy  j)lujitatioi 

contain  ? 

2  The  average  yield 
of  raw  coffee  was  1.0  Ih. 
per  tree.  Find  the  jitld 
from  the  42,'JOO  trees. 

3.  The  planter  sold  his 
coffee  on  the  idiintution 
to  a  coffee  buyer,  who 
paid  him  *471!t  for  the 
entire  crop  of  68,»i40  lb.  _^__,.«,^ 
How  much  was  received  per  pound  ? 

ooff!e  "°n  """"^  T'  ^'  P°""''  '•''*  "  <"»«*  him  to  raise  the 
coffee?     How  much  was  his  g„i„  on  each  pound? 

6.  How  much  did  he  gain  on  each  acre  ? 

7.  The  man  who  bougnt  the  coffee  transported  it  on  beasts 

sold  it  at  Tipper  pound.     Find  his  gain. 

8.  The  coffee  was  shipped  to  the  Montreal  market  in  baes 
-erag.„g  132  pounds  each.     How  many  bags  were  re.LeT? 

9.  To  send  the  coffee  by  ship  to  Montreal  cost  371^  ner 
bag.     How  much  were  the  freight  charges  on  the  620  bags? 

I  "■  J^^r°^^^  "^"^  ""P°^ted  by  a  coffee  roaster.  If  coffee 
loses  15  of  .ts  weight  in  the  process  of  roasting,  how  much 
did  this  lot  of  coffee  weigh  when  roasted  ? 
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loa 


U.  One  year  1.18  poundii  of  coffee  wu6  the  avernKo  amount 
u»ed  by  each  iH)r»on  in  the  Dominion  of  funa.la,  while  in  (ireat 
Britain  the  average  per  perHon  wa«  only  .ti7  of  ,.  ,«,.»,(!.  At 
till,  rate  how  much  more  coffee  woul.l  be  uso.l  |K!r  yt-iir  by  a 
city  of  TS.OOO  inhabitant*  in  the  Dominio.i  of  Canada  tha.,  by  a 
city  of  the  Hame  population  in  Great  Britain  / 


M^RiO^r  "  f^P'""^"?"  °f  240  acres  in    India  there  were 
612,040  tea  plant*.     Kind  the  number  of  plantM  ,^r  ..ore. 

13.  At  the  age  of  three 
years  the  plants  were  4^  feet 
high.  If  2 J  feet  were  then 
pruned  from  each  plant,  how 
high  WU8  each  ? 

14.  A  woman  could  pick 
only  7j  pounds  of  leaves  jier 
day  from  plants  of  this  age, 
but  twice  as  much  from  plants 
eight  years  old.  Find  the 
earnings  of  a  woman  in  6 
days,  picking  leaves  from 
the  8-year-old  plants  at  J^ 
per  pound. 

15.  If  each  plant  furnished  IJ  pounds  of  green  leaves  during 
the  year,  what  w.,s  the  average  yield  of  fresh  leaves  in  pounds 
from  an  acre  of  2136  plants  ? 

16.  It  took  4J  pounds  of  green  leaves  to  make  1  pound  of 
marketable  tea.  How  much  finished  tea  was  produced  per 
plant? 

17.  How  many  pounds  of  marketable  t«a  were  made  from  the 
grccu  leaves  (2403  lb.)  of  one  acre:>  of  the  entire  plantation/ 
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M.   In   the  flrtt  itep  of  prepnriog  the  tea  for  ma,V.t    th. 
green  e«ve.  were  .pread  to  wither  on  tra,..     If  ,?;";^'„„. 
or  freah  leave,  were  withered   in   one  dav  .n,l    ..„».  \!^     , 
required  10  «,..are  feet  of  space,  how  J:?  t«J.  7     ^Zl 
feet  eacli  were  uiied  ?  ■'  »quare 

1«.    In   rolling  the   withered   ten   to    break  the   oil    ,.«ll. 
mac....        „,.,..  ,,  «.«.nandiXh  n      % 

d«y».     If  a  K,K,d  day'H  work  by  hand  waa  75  poundi  how  much 
did  the  machine  roll  in  a  day  of  9  hours  ? 

ao.    When  dried  and  grade.!,  the  tea  waa  packed  in  chesu 

rsiroCir  "°*  "'-^ «"-  -•«  -^^^^ 

ai.   If  the  actual  time  consumed  in  packing  one  grade  of  the 

M.  Shipments  of  tea  to  the  Dominion  of  Canada  in  190tt  were 
a«  follows:  from  China, '^93,1 28 pounds ;  from  Japan.  8,7ti8  810 

STtoTatur ''"-  °^"  — -  ^««'^«  p"-^- 

M  How  many  pounds  less  of  tea  did  Canada  receive  that 
year  from  Japan  than  from  Great  Britain  ?  How  many  pounds 
more  .,m  India  than  from  Great  Br.cain,  Japan,  ChiCnd 
the  other  countries  combined  ? 

2».   The  average  amount  of  tea  consumed  during  a  recent 
year  by  every  50  persons  i„  each  cf  the  followi„g^„untr" 
was:  Great  Britain,  301.5  pounds;   Russia,  47.5  pou„^;Gr 
many,  0  pounds;  France,  3  pounds ;   United  State's.  65  pund. 
try  imed"'™^'  consumption  of  tea  per  person  in  each  coun- 
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'«y  H  tmtivu  tiipiH-il  Ui 
trees  and  Mucurud  |  jra|. 
of  milk  iH-T  tree.  Hoh- 
mucli  milk  didhe  secuio .' 
»•  Kuch  of  the  .'54  jj,,!. 
Ions  of  milk  yielded  2|  II,. 
ofrublwr.  Fiii.ltl.ojielu 
from  iliig  tu|,|)i  ig. 

W-  From  June  tn  De- 
cember the  trees  were 
tapped  16  times.  If  each 
tapping  yielded  as  much 
milk  as  the  first,  how 
much  rubber  did  the 
season's   work    produce?  mm^Mimimm 

to^y^IC^S^f  '^'"^^0,^,..^  per  t™ 

pad*d.e^;:o^;ra:v;re„°tr'  't  ''^  "•'""'  ^y «»'??-« » 

took  27  hours  to  obtLehetun^  '"  -°'^«       "  't 

one^tappi       Wmue::refi:ol7^^^^^^ 

33.   This  rubber  w/s  sol  I         «  "  ""'"'^''  '""'^"^^^ 

-At  this  price  «„d  the  value-oithe;-!^;:;:;;^.,^,. 
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M.    The  Amaton  di.trict  nne  year  riirnUhml  X  „f  ths  worWi 
.uppljr  of  rubber,  of  25,000  ton..     Kind  the  world',  production 

of  rubber,  of  which  ^  wa.  u«.d  for  rubier  Un.t.  .„d  .hoe.. 
Mow  many  ton.  were  thu.  uned  ? 

uZ  llTo^^T"^^  '*T''^'^  i.MH,m  lb.  of  cn.d«  rubber,  in 
K)4.  8.2  8  277  lb  ,  in  im,  2.810.28M  lb. ;  in  llMHl.  2.490.766 
II).     !•  ind  the  toUl  iraiwrt.  of  rubber  for  tbene  -I  year.. 

••.   A   man  engaged  in  .ilk  culture  bought  18  ounce,  of  .ilk- 
worm  egg.  at91.75i>er 
ounce.     Find   the   cost 
of  the  egg.. 

••.  Each  ounce  con- 
tftined  86.000  egg..  If 
i  of  an  ounce  failed  to 
hatch,  how  many  .ilk- 
worm,  were  actually 
obtained  ? 

«0.  The  460,000  silk- 
worm, hatched  in  five 
^•y-  gV  hatched  the 
first  day,  j  the  second, 
}  the  third,  )  the 
fourth,  and  ^  the  fifth. 
How  many  silkworms  hatched  eatli  day? 

41.  The  «iIkWormH  from  each  ounce  of  eggs  consume.l  1800 
lb.  mulberry  leaves  during  their  feeding  period.  How  many 
mulberry  trees,  bearing  125  lb.  of  leaves  each,  were  needed  to 
provide  leaves  for  the  silkworms  from  12j|  ounces  of  eggs? 

«.  If  }  of  the  worms  died  during  this  j^riod.  how  many 
Uved  to  Bpm  uocoous? 
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.w  « ;:3zir:xi::;:;,;.r  -^^ « ♦.-  - 

"••hokefl",„„v„„H.     Ift.V     UMlU.r     ^    ,  '""'"'   •"■ 

u      A .  A  T  "*  '^""""•l  ••<itiMHi(i  wi'iirli  ? 

«.   A   *  J  ...  ,„      ,  „...,  ,.„  ^,.„.^,,  ,^^  ^,^^^  ^^^_  K  ? 

a.ui  the  v.i..'of  ii,..  ci..i.:i  e.:i;'r  ^"•'■'""**  '^''""  '•''•'"'■' 
. «•■  Kin., thee,,Kto  1 1  ,:T''~''r'''«'«''»^' 

i.e^.eS;::!:  ctro,  «r!^^  ^"^ ;-  --  --  Kmnoe. 

*3.2o.     H„a  the  ect  of  240  pound.  fro«tach  of'tV^r:' 


METHODS  OP  SOLVING   PROBLKMS 

aOft     There  u  „f?e„  ,„.,„  t,,„„  „„^,  ^_^j,  .rriviiitf  .t  th. 

-.^.    .  .1  '    '       «^o«t»8.      How  iiiuuli   w       10.000  aliMitM 

eoit  at  the  twme  priie  / 

The  nninror  may  Im.  found  an  follow*  : 

.hMt..     F  .ml  the  «..HW.,r  by  thi.  meth.Kl.  callc.l  unlt«ry  wul^.!. 
i.  ladimtly.  l.y  ,l„,ii„g  the  ,.,«t  of  1  thouwrnl  .heet.,  then 
of  10  thouMr..!  HhcotM.     Fi„.l  the  unnwur  by  thU  method 

of  fiOOO  .heel..     Kind  the  an-wer  by  thU  moth.Kl.  .-alle.i  LLt 
-  by  con.p.r.«,„.      Which  i.  the  beat  method  for  th  J  prott 

ORAL  ANALYSIS 

aOO.  In  the  following  problou.H  try  to  di.oover  the  be«t 
method  of  «,luMo„.  Give  the  answer  fir.t.  then  the  e^pj^^ 
the  Holutmn.  or  the  nnah,^,  in  fow  wordn.  ^ 

On.  impil  ,„,y  .ipcUre  .h«  „„w6r  and  .,ti,..„  give  .„.Iv„,      „  „„^ ,. 
on.  .nalyi.  i,  given,  tha  b..t  ,h„ul,.  ,«  eho*,,  ItS^tZZT'^  """ 

1.  It  requires  7  nail«  to  fasten  a  «hoe  on  a  horae's  foot  Hnw 
many  are  required  for  4  ahouB?  anoraeafoot.    How 

Anwtii 

A-ALTlia 

m  nails.  ...  .      _ 

1  snoe  requires  7  rmllg. 

i  «lioe»  require  4x7  naili. 
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Amwh 

fkl  A'AHIM 

■'  orsngva  riMi  10  #, 

'  "r»iig»  OU.U  I  of  top. 

Ho*  ..i'rj;rL*,t,  r ",:?:? '■•  '■■■' «  -.'»..,. 

*';""'''"'^"-tof80toweU„t3f„rt,      ' 
miJ.  a"7o«':r"'  "  '"°'"'-  ""^  '^•'  -  - »«»"-  -t  the  r.f  „f  26 

M.    Clarence  had  *  2  and  l,„„<,i,f   .>    ,     , 
How  much  money  had  he  lef,  "    *"       "  '''"^'"^'"'  ■«  '«"  «ach. 

13.   Edwin  iK^ught  2  *iiII«,atH  »t  n..i-  .......   .,  .  .       ,    . 

rfe-ier  «2.     How  much  change  w»h  •".',,.:";;'  ""^  ^'^"'^"^  »»■« 


lot) 


no 


PR(K!RE88IVE   ARITHMETIC 


i„"v"/  l^"^  "^  "''^"  °***«  ^'''  ''"«'  n'a'iy  yards  can  be 
bought  for*  1.80?  '  j-"™"  can  oe 

Anai.ymih 
1  yard  co«t.  9  f ;  the  number  of  y«rd»  th.t  e»„  bo  bought  (or  •  1  80  i.  the 
-me  «  the  number  of  tin,«,  « i  .s,,  contain,  t .()».  * 

15.  At  a  fire-engine  house  the  time  from  D  p.m.  to  6  a  m 
.""re  tlereV"'"  ""''''"  °^  '  ''""™  ""''•     ""'^  '^""'^  -"''^hes 

16.  For  this  woric  9  men  are  detailed  every  night.      How 
many  are  there  on  oauli  watcli  ?  j      b  luw 

5  .  M.     Only  2  of  the  10  teams  in  a  district  can  he  exercised 
at  a  time      How  many  hours  may  each  team  be  exercised  ' 
«0  ;   f '/'"""•"»;  '^"'g^f'  <='»'"es  750  feet  of  engine  hose  and 
250  feet  of  chemical  hose.     What  part  is  engine  hose  ? 

A.VAI.YSE8 

1.  750  ft.  =  3  X  250  ft.;  730  ft.  +  L'50  f t.  =  4  x  "M  ft  •  1  nf  th-  i 
part,  of  1000  ft.,  „r  ;  of  the  whole,  i,  engine  ho^  '       "'  "'  *  '">'"'' 

2.  750  ft  +  250  ft.=  1000  ft. ;  750  !t.  =  m,  or  J  of  10(K.  ft. 

an5'2  Itif '""?■'  '""K"  ""'■"''  "'""  "  *^^-^''"°"  extinguisher 
and  2  8-gallon  extinguishers.     What  part  of  the  extinguishing 

liquid  18  carried  in  the  large  extinguisher?  ^ 

cosTof  ?ach'*^  ^*"'  '*^'^'^"*'  ^°'  ^  '''""'"*'  '"^«°"«-     ^'"^  '•'^ 

ai.  The  hook-and-ladder  men  can  erect  their  ladder  in  52 
seconds,  or  in of  a  minute. 

32.  At  a  zoological  garden  the  animals  eat  250  pounds  of 
beef  per  day.     Find  the  cost  at  #  6  per  100  pounds. 

23  The  daily  ration  of  bread  i.s  100  pounds  .and  of  fish  30 
pounds.     Pind  the  amount  of  each  consumed  in  30  days. 

24.  The  weekly  ration  of  vegetables  is  8  barrels.  How  many 
barrels  is  that  per  year  of  52  weeks  ? 
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«••   The  animals  eat  280  bananas  per  week  H„ 

dozen  bananas  d,.  tlwy  eat  {K-r  day  ?  ^   ""*"y 

86.  The  hippopotamus  Caliph  weighs  about  finnn 

How  many  tons  (2000  pounds)  does  he  weigt  ?  ^"'"^''■ 

a ";  of  h::;"iri  •:  r"""*  °^  •^^'^  ^^-^  ^^^^ «-  io„,  does 
at  binh  With  the  weS:; ten  fur;:;:  '^°  --'^■^ '"-  -^'^'•^ 

rr^:=mer'----~^ 

How  much  more  will  the  better  ones  cZ-^  ^^^  '""'''• 

«  "Th  7"' "' "  "  """'  ""'  '''^  ''^"^ — -«t? 

32-    If  the  better  screens  will  last  <;  f;„ 
».  I(  1200  oj.t,„  „<,,  M,  h„„  „,„,,  „i„  ,„„„  ^^  , 

-.."» i:r.t:'„i7!:L"rj-^' '"-  "■"'■.'"" '» 

38.    If  1000  bi-iVVn  „^„*  aio    ! 

many  can  be  bought  for"* iSV'  ""'  ""^  '''"  '''°^' '    "°- 


lit 


PROOUESSIVE   AKITllMKTtC 


3».   If  12J  yanis  .>f  matting  cost  *5,  how  much  will  C2i  vsrdi 
cost?    120  will  buy jarils. 

40.  If  2J  pounda  of  peamii  candy  co«t  60^,  how  much  will 
6}  pounds  cost '/ 

Analyses 

1.  1  lb.  cost  50^  ;  J  lb.  cost,  J  of  Mf  ■   V  lb.  cost  1       mos  J  of  SO^ 

2.  J  11..  cost  50  ^  J  of  i  lb.,  or  111..,  oost.s  J  of  M  f;   .-Ih.  cost  V  of  |  of  S0,#. 

41.  If  li  pounds  of  sirloin  stcnk  cost  30  /,  how  much  will  fi 
pounds  cost? 

-sa.  Mr.  jLiies  bought  12J  pounds  of  lamb  for  SH.f.O  and  sold 
me  8^  pounds  at  cost.     How  much  did  I  pay  ? 

43.  If  I  of  the  value  of  a  store  is  »40()0,  how  much  is  the 
store  worth  ? 

44.  If  2  men  can  do  a  piece  of  work  in  12  days,  how  long  will 
it  take  4  men  to  do  it  ? 

Analyses 

1.  The  amount  of  work  to  be  done  is  2  x  12  day.'.'  work,  or  21  days- 
work.  In  1  day  4  men  do  4  days'  work.  To  do  24  days'  work  4  men  will 
require  V  days,  or  6  days. 

2.  4  men  can  do  twice  as  much  work  as  2  men  in  the  same  time,  or  the 
ame  work  in  half  the  time.     It  wUl  take  4  men  }  of  12  days. 

45.  If  6  men  can  paint  a  bridge  in  10  days,  how  long  will  it 
take  10  men '! 

46.  How  long  would  it  take  2  men  to  paint  the  bridge? 

47.  If  40  men  can  dig  a  ditch  in  5  days,  how  long  will  it  take 
20  men  ? 

48.  A  contractor  has  30  days  in  which  to  do  a  piece  of  work. 
His  present  force  of  60  men  would  require  50  days  to  do  the 
work.     How  many  more  men  must  he  employ? 

49.  A  contractor  who  has  80  laborers  in  his  employ  can 
complete  a  piece  ^of  work  in  30  days.  If  he  discharges  20 
laborers,  how  much  long-tr  will  it  take  to  complete  the  work  ? 
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WRITTEN  ANALYSIS 

No  answer  mav  h«  rc^  T,  ^^^  ''®  disastrous. 

ckecke<i,  pr.  f  raj;  t  Zlttr  T"'^  ""'''^  '*  "^  ^^n 
different  ways.  K„ow°nr  L  Tf "°  '""  '"'"'  "'  *'  '"  *-" 
of  time,  the  businelZS  o  '  J  T'""^  '"  """'^  *»•«  -«"«« 
neat  for«.  so  th  Jhe  or  anT  otWoe''"  ""''  '"^"^  ^"'  '"  "^ 
glance  with  complete  undelX  '"'  """"  '*  "*  ' 

average  wage  per  W^rtfelZulth^r  l^   ^^^"^  ^^« 
Mkktal  Estimate 

25^  per  hour.  '  ^  thousand  hours'  work  is  about  I  J,  or 

Written  Auxf -rg 
1  man  does  55  hours'  work. 
8600    ,en  do  9600x55  hou,,' work. 
sm  X  5o  hours'  work  earns  « 138,500  in  wages. 
1  hour's  work  earns  •l^a^SOO 

Business  Process 

ih^l^lv"^"'"^  "^"'^''y  »'«>'«  '•esult  given  in 
the  last  hne  of  the  written  analysis,  the  buZeZ 
man  would  en,ploy  this  proces's  instead  of  tht 
ca„celIat,on  proces.,.  becau«,  it  is  neater,  more 
easily  reviewed,  and  less  liable  to  error 
estilT"' ■"^'  ^''*  '^""  "grees  well  with  the 
pointing  off  wreng)  have  been  r«d;""*'"'"'"^  "°  '"^'  ^"°"  ('«''  " 
2.   Viewing  theprocess  rapidly,  the  work  is  found  to  be  con^t. 

THIBn  »BOO.  AR g 
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In  Holving  the  following  problemg,  ertimate  the  result  in  ad- 
vanoe  when  you  can  ;  write  brief  analyse.;  arrange  computa- 
tions in  a  businesslike  manner  j  check  resulU. 

.io%n^  telephone  company  owned  82,425  telephones  worth 
wiJ.ou  each.     How  much  were  all  worth  ? 
Sdooestiow.    •  12.80  i>  i  of  1 100. 
3.   A  merchant  bought  96  suits  of  clothes  at  112  each  and 
sold  them  at  I19.50  each.     How  much  did  he  gain  ? 

.«n*'  ^^  '^?/^*  ^^^  "^"ooate  at  «86  each,  and  sold  them  at 
»60  each.  Of  this  money  «426  was  lost  in  bad  debts.  Find 
the  average  gain  on  each  overcoat. 

5.  Of  the  pears  picked  from  an  orchard,  65  bushels  were 
sold  at  the  home  canning  factory  at  95^  per  bushel.  How 
much  did  they  bring  ? 

6.  Also  284  bushels  were  shipped  to  London,  kept  in  cold 
storage  for  a  month,  and  sold  at  »2.25  per  bushel.  Freieht 
charges  were  182,  storage  15^  per  bushel,  and  charges  for 
selling  5P  per  bushel.     Find  the  proceeds  of  this  sale. 

7.  The  medium-sized  late  pears  were  packed  in  boxes  and 
sold  at  Christmas  time  at  »1.10  per  box.  There  were  482 
boxes.    Find  the  proceeds,  deducting  $77.50  for  freight,  etc. 

8.  The  largest  late  pears  were  shipped  in  boxes  to  Liverpool 
for  the  holiday  trade.  There  were  860  boxes,  and  they  brought 
6J  shillings  (1  shilling  =  24^^)  per  box.  Transportation  and 
other  charges  amounted  to  |  shillings  per  box.  Find  the  proceeds. 

9.  Find  the  net  income  from  the  pear  orchard,  deducting 
45^  per  bushel  and  25/*  per  box,  as  the  cost  of  production. 

10  It  required  1,836,000  brick  to  build  an  office  building. 
J?ind  the  cost  of  th  5  brick  at  89.25  per  M. 

U.  A  stove  manufacturer  bought  22^  long  tons  (1  long  ton 
•=  2240  lb.)  of  pig  iron  at  f  16.80  per  ton.  How  much  did  it 
cost  him  ?    How  much  per  pound  did  he  pay  ? 
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IB. 
16. 
17. 
U. 


Find  the  cost  of : 

la.    1660  pounds  of  lard  m  td.U  per  100  pound.. 

13.  7426  busl.elH  of  com  at  49  j  /  i,er  bushel. 

14.  1460  yards  of  flannel  at  #.76  i)er  yard. 
202.'>  biwkets  of  peaches  at  *1.25  per  basket. 
6847  pounds  of  sugar  at  «4.25  per  100  pounds. 
A  car  load  of  wheat,  1076  bushels,  @  77|  ^. 

th»  *.^  ''«*'«'•, ««'d  a  l-'t  of  rugs  for  «9860,  which  was  I  more 
than  they  cost  h.m.     How  much  did  they  cost  him  '        * 

e^.'JiU^"'''"'!^  ^,°-  'r^^''  ^^  P'"""^  ^"^  *3800,  and  sold 
each  at  «25  n.ore  than  J  of  the  cost.  Find  the  selling  price  of 
each  piano  and  the  total  gain. 

«).   In  the  settlement  of  an  estate  worth  «  62,600  there  were 

ITm^  h' T  ''"  "''"''  ^''''"'-  ^'"'*  P-*  "^  the  esZ 
was  left  to  divide  among  the  heirs  ? 

21.   The  senior  partner  of  a  firm  owned  ♦  of  the  business. 

was  the  whole  business  worth  ? 

4<;f  ■.ifi'^i!,''*,!',  *'!!.*'°'*  °'  ^^  P'^''^"  "^  "•"*''  containing  424. 
atVpe^^^^^^^^^^         ''^'  ''*'  ^^'  "'^'^  ^^?  ^-''^  -P«-ive?: 

23.   A  speculator  bought  6000  bales  of  cotton  averaging  600 
pounds  per  bale,  at  9.12^  per  pound.     The  market  dedifed  4 
points,  or ^04  of  a  cent,  and  he  sold  J  of  the  cotton;  it  then 
advanced  6  points,  and  he  sold  the  rest.     Did  he  gain  or  lose 
and  how  much?  ^  ' 

<;n^*o«l'"?  ''°"^*"'  ■*  ""'■  '°''^''  °f  ='"•''•  "«'  weights  47,600  lb 

Lund       'h  '"°u"'V  ^"'  ''''''*'  '''•'  "  '^^^''P'  ''-h;!  of  ^' 
?::"t/S.f'^.  *•-.««'  «-  '-1   at  421,^per  bushel,  the 

How  much  did  h6  gain?  * 
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AHA1YSI8  BY  EQUATI0R8 

212.  How  mRiiy  pound*  added  to  26  pound*  will  jrive  80 
pounds  'I 

Tlie  •tatement  of  the  problem  may  be  condenwd  to 
26  pounds  25  pounds 

+j;_poun.ls    or      +  X    pounds    or    25  +  2^-80 
80  jwunds  8U  pounds 

The  letter  x  is  only  a  convenient  symbol  for  the  utknown 
nnmber  (of  jwunds),  or  the  number  (of  pounds)  to  be  found. 
26  and  80,  on  the  other  hand,  are  known  numberi. 

25  + 1  =  80,  the  briefest  possible  statement  of  the  relation 
between  tlie  known  and  unknown  numbtjrs  in  the  problem, 
IS  an  equation.  Finding  the  value  of  x  is  oaUed  Mlylng  the 
equation,  25  +  a;  is  the  flrrt  member  of  the  equaUon,  and  80 
is  the  second  member. 

Solution  of  Equations  in  z 

aa  1.  If  26  lb.  is  sub- 
tracted from  the  weight  in 
each  scale  pan,  the  balance 
will  be  preserved. 

In  the  same  way,  if  2."  is  

subtracted  from  each  mem    >r  of  the  equation  25  +  i  =  80,  the 
equality  will  be  preserved. 

25  +  i;  =  30 

J5 25 

x=  5- 
a.  What  number  subtracted  from  a:  + 10  will  give  x  ? 
If   the   first   member   of  a;  +  10  =  12  is   decreased   to  x  by 
subtracting   10,    what  must  be  done   to  the  second  member 
to  preserve  the  equality? 
Tell  huw  the  equation  x  +  10  =  t2  may  be  solved. 
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».  8uppo«  th«t  *-4-8  and  we  wish  to  find  the  value 
oi  *.     How  much  greater  in  x  titan  i  -  4  ? 

If  the  fint  member  of  x-4_8  ig  increased  to  r  by  add- 
ing  4,  what  muBt  be  done  to  the  <wcond  n.ember  to  pre^^rve 
the  equality?        Tell  how  the  equuti.m  n.ay  bo  «olvc,l 

Th»  ,ame  number  maybe  added  to  both  member*  of  an  equ<Ui<m, 
or  nbtraoUdfrom  both,  without  dettroying  the  equality. 

■URCISIS 

214.  First  state  what  must  be  done  to  both  members  to 
th^n^i^jlve"*   """"         '°  '   '^"'*°"*   destroying  the  equality  ; 

9.  a;  +  2  =  10 

10.  j--5=ll 

u.  ^+1  =  12 

U.  a;-7  =  10 

13.  I  +  9  =  12 

14.  9+ a:  =  12 

15.  6  +  r=15 

16.  8  +  1=17 

21&  1.  Ju8ta88  +  3+3  +  3  =  4x.3,802'+x  +  ;r  +  x=4xx 
It  18  written  4  a;,  however,  mthout  a  multiplication  .ign  between 
the  Jigure  and  the  letter.     What  does  6  x  mean ?  (ix? 

2.  Ux  =  S,  what  is  the  value  of  2x?  of  Sx'/  of  Ja;? 

3.  If  6  J!  =  12,  what  is  the  value  of  1  a;,  or  of  z  ? 

4.  If  Ji  =  10,  what  is  the  value  of  3  times  J i,  or  of  a:? 

6.   What  must  be  done  to  both  members  of  oaoh  of  the  fol- 
lowing equations  to  give  an  equation  whose  first  member  is  x? 
ix=B  ^x=5  4a:=12  5a:=35 

Both  members  of  an  equation  may  be  multiplied  or  divided  by 
the  tame  number  without  dettroying  the  equality. 


1.  z  +  6-8 
a.  z-3  =  2 

3.  a:-4-6 

4.  z  +  7-9 

5.  «-3  =  8 
e.  a!-6  =  l 
7.  a!  +  5  =  7 
S.    a: +  8  =  9 


12=10  +  ar 
15=ll  +  ar 
30  =  20  +  x 
14=z  +  10 
22  =  z+20 
16  +  a;  =  26 
20  +  a:  =  24 

34.  m+x=m 


17. 
18. 
19. 
30. 
31. 
33. 
33. 
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MXMMUn 

2U.  Firtt  tUto  what  miut  be  done  to  both  memben  to 
change  one  member  to  x  without  dentruying  the  equality;  then 
Holve  : 

1.    2x-6 

4x-8 
8z-15 
8x-24 
9x-18 


a. 

3. 
4. 
S. 

a. 


T.  it-5 
a.  iir-2 

9.    \x~Z 

10.  Jx-7 
u.  i^-S 


la.  |«-1.5 

14.    ii:-4.2 

19.  }x-.25 

la.  .'ix-12 

17.  2*=- 17 

la.  4x-4.4 


317. 


wwTTiR  Bznasn 
1.    What  number  increased  by  U  is  equal  to  44  ? 

SOLJTIOM 

44 


Let  X  B  the  number. 

Then, 

Sabtncting  0  from  both  member* 

TMt    38  +  0  =  44. 


«  +  i 


a. 

a. 

4. 

S. 

a. 


What  number  increased  by  15  is  equal  to  61  ? 
What  number  decreased  by  82  in  equal  to  60  ? 
What  number  multiplied  by  8  is  equal  to  78  ? 
What  number  divided  by  8  is  equal  to  62  ? 
A  certain  number  added  to  87.6  gives  100.     Find  it. 

7.  Twelve  times  a  certain  number  is  15.     Find  the  number. 

8.  If  J  of  the  number  of  books  I  have  is  18,  how  many  books 
have  I  ? 

9.  If  20  is  added  to  a  certain  number  and  14  is  subtracted 
from  the  sum,  the  result  is  19.     Find  the  number. 

W.   One  half  of  a   number,  and  11  more,  is  equal  to  37, 
Find  ^  of  the  number,  then  find  the  number. 


TiilRl)  BUCK 


111) 


Wmil  BXXKCISM 

aia  1.   Solve  the  eqiution  |  x  -  16. 

Fl«»T    SoLl'TIOH 

i^=  15 
INridlng  lioth  mcnihpn  by  .1,  J  z  =    8 

Multiplying  both  inenilwrs  by  a,       x  =e  in 

Srnmo   Solctioh 
By  multiplying  by  2  ht/„r,  .llviding  by  .1,  frmotion.  m.y  Iw  aroidwl. 

{1=  15 
Multiplying  lioth  memlwra  by  2,     3x3  80 


Dividing  both  metnliera  by  3, 
T»tt.     I  of  10  =  15 

Solve : 

a.  iz.g 

3.  1^  =  8 

4.  }x-10 

5.  J  I- 14 


^  =  10 


10.  ix^lB 

u.  lx=2l 

12.  Ja;  =  68 

13.  ^x=4B 


|'-21 

J2'=28 

Jz-20 
14.    If  j  of  a  certain  number  in  18,  what  is  the  number? 
18.   If  f  of  the  number  of  pupils  in  a  school  is  250,  what  is 
the  whole  number  of  i>upil8  ? 

16.  A  basket-ball  team  won  16  games,  or  }  of  the  games  it 
played.     Find  the  number  of  games  it  played. 

17.  If  f  of  the  number  oi  persons  who  went  on  an  excursion 
to  Niagara  Falls  were  teachers,  and  240  teaoliers  went,  find 
the  whole  number  of  persons  who  went. 

18.  Find  the  number*of  feet  in  the  width  of  a  street,  if  |  of 
the  width,  or  48  feet,  lies  between  the  curbstones. 

19.  On  an  elevated  bell-Iiue  railway,  9|  minutes,  or  ^  of  the 
time  required  lo  make  a  round  trip,  was  consumed  in  stops. 
Find  the  number  of  minutes  required  to  make  a  round  trip. 


ii 
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21A  1.  How  doM  tha  v«lu«  of  0  -(•  -1  -  4  oompu*  with  6? 
wlU»(tf-4)+4?  wiUi(4-4)  +  0? 

t.  Compw*  6  +  7-2-8  with  12-6j  with  6-(a  +  8)+7; 
with7-2-8+6i  with  7  +  (6-2-8;;  with  (_2-8+6)  +  7. 

a.  6, or  +5,  mean*  1  + 1  + 1  + 1  + 1,  that  i«,  6  uniu  t»ken  airfi'- 
tivtljf,  cir  />  podtlre  units  s  -  i  nmniM  - 1  - 1,  that  i*  2  uniu  Ukeii 
lubtraetivtly,  or  2  ugaUra  unit*.     Wl»t  doea  +  7  maan  ?     -  8  7 

4.  The  oxjireiMiioii  5  +  7-2-8  U  eorapowid  of  12  poaitive 
unita  and  6  iiegativo  iinitu,  and  in  whatever  order  or  in  what- 
ever groups  wo  unite  the  units,  the  6  noj^ative  unita  will  finally 
cancel  6  of  the  poBilive  units,  leaving  7  poaitive  unita,  or  +7. 

».    Unite  terms  ns  indicateil  by  their  aigna  s 

80  2  tens  2  x  10  2t  2*  ix 

+  40  +4  tens  +4x10  +4«  +4*         -8* 

-80  - 8  tens  -3x10  -8<         -8_£        +2* 

Such  tflrma  a«  +4 1,  -  8*,  and  +  2 *  are  cslled  Ilka  tarma 
because  they  have  the  same  unit,  x. 

The  multipliers,  +4,  -  8,  +2,  are  called  coaffldanta  of  x. 

In  adding  like  termi,  any  number  of  negative  unit*  cancel  an 
equal  number  of  poiitive  unite. 

BZBRCiaiS 

2ao.    Add  downward,  then  upward : 
i-+6z        a.    +7x        3.    +2a; 

+Sx  -tix  -2* 

-4i  +5£_  +    X 

Unite  the  terms  of  the  following  in  various  orders  and  by 
grouping  in  different  ways,  to  find  their  sum  : 

e.    2j;  +  6z-2a:  ,.   6ir-4x-2i  +  8x 

7.  Ix-Qx  +  Ax  la    Hx-hgA-Ax-ix 

8.  3x  +  8*-9x  U.   9a;-7x-8i  +  4* 


+  81 
-4r 

+  9x 


+  6* 

+  2x 
-1  X 


THIRD  ROOK 


in 


•n.    1.   Adding  7  to  both  membtra  of  th«  MUMion 
«-7-8, 
'^*>'»*^n  *-i8  +  7.orIfl. 

-  7  hM  been  removed  from  the  fir.t  member,  but  re.pp«« 
io  the  Mooixl  n:ember  with  the  op|K„ite  ,ig„.  "^"^ 

t.   Subtractii.K  5  from  both  mcmb«r»  of  the  equation 
«  +  6  -  9, 
^•''*^«"  *-9-r,.or4. 

When  +  A  U  traniipoMd  from  tho  flr.t  member  to  the  lecond 
wh«t  muHt  bo  done  to  iu  nigii  ?  ' 

*.   Explain  trannpogition  of  term*  in  the  following : 


2x-6  +  l. 


»«-»-2-ll, 
8x-ll_2. 


•Ir-.14-8*j 


Any  term  may  ht  traHtpo,ed  from  one  member  of  an  equation 
to  the  other,  provided  iti  nyn  i,  changed. 

wwmii  BzsRcuxa 
MX    1.   Solve  the  equation  2  «  +  20  —  80  -  4  i. 

F.MT    SOLUTIOI,  8.COSD80LUTI0.I 

2z+2e-+80-4^  2Z+20-80-4* 

4X.-20.      -20,+j^  2x-^4x-H0-20 
^'           -+«0  6X-60 

*-+J0  x-10 

member  (usually  the  fir,t  member)  *„d  the  known  term,  into  the  other 

Adding  4r  to  both  member,  (»i  in  the  first  elation),  or  tr»n«x«lD<r 
-  4x  from  the  «cond  member  to  the  first,  and  changing  i  .  .ignfa.T  h! 
.econd  »Iution^  p  .ce.  all  .nknowu  term,  in  the  fl,^t  memb^r^  ^  ^ 

Subtr^ting  iO  from  both  member^  or  transpcins  +  20  fmn,  tha  «r-. 
ZfT^Xr^""  "'"'  '"'"*'"*  '"  "*"•  ^^'  •"  knowuterm.  i„'thJ 
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H..UT,.,,  -8l„c.  J'^i.  .tMmO.  ihm,tmmn»yh.  .mtlM.  of 
taKTtlM,  friiiii  Um  flnt  niiinibfr. 

I»  th.  Urni  .1,  h.  Ih.  m-ond  in>mh«r  w.r.  tr»n.|>aMd  to  Ih.  lint  mam- 
twr.  li  •..,,1.1  »»«,„„  :t ,  „„|  „,  ,„^|  ^  i, ,  j„  ,^  ^^^  m«ml»r.  Cwi- 
■«.iu.,illy   f  ;w  it..y  l»  rwMWlUd  (rum  l.,th  iii«ml»r.  wllhont  trtmmiliis 

Th»  m|ii«liiiii  lwr.iiiH<n  8  /  •  |0 

UlrUliiig  iHith  tiwmlwn  liy  H,  ,  =,  a 

10  +  ID     -Jfi  +  IS  +  40,  or  6a, 
Mil  Ih*  Moond  16  ■•■  40,  or  AS. 


S«lv«  ami  tout : 
».  7^+12-/>i+16 
4.  6*-20-2*  +  13 
».  flx-17-28  +  i; 
•.  22 -Or- 40- Hx 
7.  2x+!}jr-2*-21 
•.  9a;~4j'+2j--14 
9.   8i+ -)j--f,ari«48 


10.   6  z 


U.   4*-ll  +  2«-2«_6 

14.  Hx  +  14  +  7x-78+2* 

15.  44-8»_2*-7»-I2« 
14.   62- 2x     12-,.  -  27z 
17.    14-21-80-x_2*-21 
M.   22-16  +  21-2*-4  +  «x 
1».   4»{  +  8x_60-.5x-10-4x 
ao.   8r   -20-2a;-«0-2x  +  14 
ai.  fia-+ 16-^tx-l♦i^.24-6i• 
a3.  «x  +  6j:-70-6x  +  64-70 

10x-39-4x-9r  +  42  +  12x-80  +  12-4x 
lfix+12-7;)  +  2z-  12-110-8X-60-26 
1Ix-60  +  6j-  +  17-2x-Hx  +  41-106+2x 
18x+ltJ  =  8+12x  +  8-13  +  25.r-9  +  100-2fix 


•  45 


11.   6x4-8x+<)x-44 

la.   7r+6x-"x  =  42 

33. 

34. 

3S. 

34. 


37.    Ux-  .S.")  =  9  -  11  r  +  1  +  1,1 


TIIIMI)  IMtOK 
as.   Hoi va  I  «>  -  ■  I  f  .  to  ^  I  ,, 

fl    «T  HnLI'TtOH 

I*-  I  *«•  lit 


1' 


I' 


TrMapoalng, 
Uniting  tcriiia, 
Muttipljring  by  13, 
UirltlinR  liy  ft. 

If  the  .top.  of  th«  flmt  «.lution  nn,  uken  in  •  different  oH-r. 
.y  multiplying  by  tl.«  I. . .  d.  12  V"^  tr«„H,«minK  «-l  uniting 
lerw^  th«  «quutiou  will  U  fre«,l.  ..r  Wcarrrf.  ^/ravtiun,,  tLu.: 


Moltlpljring  by  13, 
Tnn«po«lng,  g  t 

L'niting  inrma, 
IHTiding  by  A, 

Solve  and  teat : 
at.    Jr+^i^lO 

a.   ,\*-10-|j( 
aa.  ix+Jx-440 


HiroKh  rii>i.i'riON 


i  IU-|x 
l-Jil     :tx 
131) 
I«l 
34 


•a.    |x-Jr-J,+  27 
a«.    |^+12-|x+2» 

aa.  |j--Ao-ir,  _,i^, 

"••   i'+l'+J^+ tx-148 

WRimn  BZBBCISE8 

aaa.  l.   The  «um  of  two  numljers  ia  tu,  wid  the  larger  ia  4 
timea  the  amaller.     What  are  the  numbera? 

.SoLUTiOK,  —  lA-tr  =  unialler  numlxr. 

Then  4  j-  =  larger  number,  ami  x  +  I  x.  or  S  x,  =  »„m. 

Therefore,  5*  =  56 

X  =  II,  •nikller  numtier 
4  X  =  44,  larger  nunilx'r 

a.   Separate  116  into  two  parta,  one  of  which  ghaU  he  8  »;,,,«, 
the  other. 
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3.  Two  bojrg  dug  160  clams.  If  one  dug  8  time,  as  many 
an  the  other,  how  many  did  each  dig  'f 

4.  The  water  and  steam  in  a  boiler  occupied  120  cubic  feet 
of  space,  and  the  water  occupied  twice  as  much  space  as  the 
steam.     How  many  cubic  feet  of  space  did  each  occupy  ? 

5.  What  numl«;r  added  to  5  times  itself  equals  12  ? 

6.  Two  boys  bought  a  boat  for  «45.  One  furnished  4  times 
ae  much  money  as  the  other.     How  much  did  each  furnish  ? 

7.  During  the  summer  they  earned  «62.50  by  renting  the 
boat,     h  md  the  amount  of  rent  due  each  boy. 

8.  Separate  72  into  two  parts  one  of  which  shall  be  l  of  the 
other.  " 

SCQOESTION.  —  Let  J  =  the  smaller  part. 

9.  Separate  78  into  two  parts  one  of  which  shall  be  i  of  the 
other.  ° 

W.  The  sum  of  a  number  and  .04  of  itself  is  46.8.  What 
18  the  number  ? 

U.   What  number  decreased  by  .85  of  itself  equals  52  ? 

la.  Messrs.  Jones,  HoUis  &  Frye  invesved  «22-.,000  in  a 
hue  of  steamboats.  Mr.  Hollis  invested  J  times  as  much  as 
Mr.  Jones,  and  Mr.  Frye  5  times  as  much  as  Mr.  Jones.  How 
much  did  each  invest  ? 

13.  At  the  end  of  a  season  they  divided  »2340  in  profits 
according  to  their  respective  investments.  How  much  did 
each  receive  ? 

14.  It  cost  a  mine  owner  §1.90  per  ton  to  mine  soft  coal  and 
ship  It  to  market.  The  cost  of  shipping  the  coal  was  ».10  more 
per  ton  than  the  cost  of  mining  it.     Find  the  cost  of  mining  it. 

la.  A  wagon  loaded  with  coal  weighed  4200  po-nds  The 
coal  weighed  1800  poundc  more  than  the  wagon.  Row  much 
did  the  wagon  weigh  ?  the  coal  ? 
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^.      -low.     How  high  w  the  part  above  ground? 

Hnd  the  value  exported  to  Gt.  Britain;  to  the  United  Stat 
19.   In  lighting  a  hall  a  certain  numb.>r  of  '6  r.«n,ii» 


many  words  did  her  message  contain  :' 


8uK.T,o.x.  -  Let  .  =  number  of  words  in  menage. 
Therefore.  ^  ~  '"  =  '"""^'  °J  "'«•''''  ^''  «««»»  of  10  word.. 

8inoe.-.o.:o,e,,tha,i..c;!,^?';:-^l,^ 
30  +  2x-20  =  80 

r..t.-8he  paid  30,  for  10  words  and  s'o^fo'  the  15  additional  word.,. 
Find  the  number  of  words  in  each  of  the  following  • 

K*TK     Cost  d.-,      „  *  " 

ai.  20-1  30^    „  37;  «T: 

1  It;  z  ::•  o""'  --,'  "•  ^^  ^^^ 

26.   iO-o     oo)i<  89.   76-5    95/ 
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30.  If  you  had  60/,  how  many  minutes  could  yon  converse 
over  the  telephone  with  a  friend  in  a  distant  city,  at  25/  for 
the  first  three  minutes  and  S  /  for  each  additional  minute  ? 

31.  Recently  there  were  435  piano  factories  in  Germany. 
Ihis  was  15  more  than  3  times  the  number  in  Berlin.  How 
many  piano  factories  were  there  in  Berlin? 

33.  The  total  amount  of  plastering  in  an  agricultural  build- 
ing was  estimated  at  64,000  square  yards.  There  were  4000 
.sciuare  yards  more  than  4  times  as  much  outside  plastering  as 
inside  plastering.     Find  the  amount  of  each. 

33.  What  number  increased  by  J  „f  itself  equals  54  ? 

34.  If  J  of  a  number  is  112.  what  is  the  number? 
39.    What  number  depreased  by  ^  of  itself  equals  84  ? 

36.  At  one  time  Jj  of  the  miners  in  South  Africa  were 
Chinese.    How  many  miners  were  there,  if  21,000  were  Chinese? 

o.f  iu  """^  """^  P"""*^*  °^  ^'  ^'"  '"^«»  *■•«  required  to  make 
^40  lb.  of  leather,  if  the  leather  weighs  |  as  much  as  the  hides  ? 

38.  During  a  mild  February,  coke  declined  ,8,  in  market 
price.  The  price  at  the  end  of  the  month  Wiis  «2.20  per 
ton.     What  was  the  price  at  the  beginning  of  the  month  ? 

39.  The  width  of  the  St.  Lawrence  River  at  Quebec  at 
a  point  where  it  is  spanned  by  a  bridge  is  1800  feet  This 
IS  ^  of  the  length  of  the  bridge.    How  long  is  the  bridge  ? 

40.  The  distance  between  two  cities  is  .35  miles  by  rail 
llus  18  I  of  the  distance  by  boat.     Find  the  distance  by  boat. 

41.  Of  the  steam  vessels  built  on  the  Great  Lakes  one  year, 
^1,  or  5  less  than  |  or  all,  were  of  steel.  How  many  steam 
vessels  were  built  on  the  Lakes  that  year  ? 

"V.o^!"^  Canadian,  or  Horseshoe  Falls,  in  the  Niagara  River 
are  158  feet  high.  This  is  8  feet  more  than  ^  of  the  height  of 
the  American  Falls.     Find  the  height  nf  the  Amo^^-  Fa'ls 
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«ke.     She  then  had  left  6  cents  less  than  k  of  her  money 
How  much  money  had  she  at  first  ?  ^" 

So^DT.O!..  -  Let  X  =  number  of  cei.ta  d,e  had  at  fl™t 

1.  I^rntl*^"*  * """'"  '"'  '"  ""'"'  ""  »  '  "*"»"  '-  <•"*•■ «"-'  "«!  left 

herIZe;'  """'  '"  '""'  ""*""  ^  """""^  -J*"*  '"  »'"'  +  -o""'  >«ft  =  all 
Therefore,  Jt  +  Jx+}^_    5  =  , 

4*  +  Si+fli_60  =  12i 
1  =  60 
Tert — She  had  fiOf  at  first,  spent  20  ^  for  ice  cream   1«1.  f„        i 
ha.1  left  2Bf,  or  5  X  less  than  J  of  60f .  '    '^  '  '"'  "'''"•  »"^ 

44.   After  spending  J,  J,  and  J  of  my  money,  I  had  80  cents 
left.     How  much  had  I  at  first  ? 

naa  *iJOO  left.     What  was  his  income  ? 

**;  ."^^  °'^"  deposited  J  of  his  month's  salary  in  a  bank  and 
spent  «4  less  than  |  of  the  remainder.  He  then  had  «14  left 
How  much  salary  did  he  receive  per  month  ? 

t<.  33  w^^lvl  U2  r"*"'  "'""  '"""^'  '"'''  ^"'^  ^'"^-^  '^'"^^ 

48.  Of  the  passengers  on  board  an  ocean  liner  I  were  first- 
oabm  passengers,  J  were  second-cabin  passenger,  aid  the  rest, 
805  persons,  were  steerage  passengers.  Find  the  whole  num- 
ber  of  passengers. 

49.  At  a  recent  date  Germany  had  1025  ships  of  over  1000 
tons  capacty.  There  were  25  more  than  J  as  many  sailing 
vessels  as  steamers.     Find  the  number  of  each. 

so  If  J  of  the  members  of  a  boys'  club  live  in  the  fifth  ward 
i  m  the  sixth,  and  the  rest,  20  boys,  in  the  seventh,  how  many 
boys  belong  to  the  club?  ^ 
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ai.  Dunng  March  the  A  claaa  depcited  96  more  in  the 
•ohool  Mvings  bank  than  the  B  oIsm.  }  of  the  A  claaa 
deposito  were  equal  to  f  of  the  B  cUhs  depoeita.  How  much 
did  each  class  deposit  ? 

SoLUTiOK.  —  Let  I  =  number  of  dollsra  deposited  by  B  oUai. 
Then,  i  +  fl  =  number  of  dollars  <le|>o«ited  by  A  clam 

Therefore  f  (i  +  8)  =  J  j. 

We  find  I  o£  (x  +  6)  by  finding  |  of  x  and  |  of  6,  a.id  .dding  tfa.  ren.lt.. 
Therefore  |(x  +  6)  =  |x  +  4. 

10i  +  flO=  12x 
60  =  2i 

1  =  30,1+6  =  86. 
Tert.  -  The  A  clau  deposited  «  30 ;  the  B  clasd, «  30.    |  of  »36  =  »  of  1 30. 

82.  Separate  84  into  two  parts  such  that  A  of  the  irreater  is 
equal  to  J  of  the  less. 

SnooMTioN.  -  Let  X  =  greater  part,  84  -  x  =  leae  part. 

53.  Separate  100  into  two  parts  such  that  i  of  the  greater  is 
equal  to  |  of  the  less. 

54.  The  Br.  Columbia  school  year  recently  was  210  days. 
If  i  of  this  term  was  f  of  the  school  term  in  Alabama,  what 
was  the  length  of  the  school  term  in  Alabama  ? 

85.  The  weight  of  a  locomotive,  baggage  car,  and  7  coaches  was 
50J.4  tons.  The  baggage  car  weighed  \  as  much  as  the  loco- 
motive, and  each  coach  .27  as  much  as  the  locomotive.  Find  the 
weight  of  the  locomotive ;  of  the  baggage  car ;  of  each  coach. 

56.  The  width  of  a  room  is  |  of  its  length,  and  the  distance 
around  the  room  is  TO  feet.     Find  the  length  and  the  width. 

57.  For  every  car  load  of  iron  ore  dumped  into  a  furnace,  J 
of  a  car  load  of  coke  was  used  for  fuel  and  |  of  a  car  load  of 
hmestone  wm  used  for  a  flux.  In  all  450  car  loads  of  ore,  coke, 
bnd  hmestone  were  used  per  day.  How  much  of  each  was  used 
per  day  in  the  furnace? 
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SoluWon  of  Equatloni  In  x  and  y 
221   If  4  bananas  and  9  orungos  co8t  :ir,f,  a„d  4  UnanaM  an.l 
t.  oranges  cost  26<  and  it  is  required  to  find  the  cost  ofl  o 
each,  we  may  simplify  the  i.roblem  thus : 

4  bananas  and  9  oranges  cost  85^  n\ 

4  bannnns  an.l  G  orangiw  cost  2(5^  f9\ 

•Subtracting,  3~^^Ki^^^^t'~9t!  (g) 

a  relation,  (3),  more  s.mple  than  eith.r  of  the  two  given  rela- 
tions    1)  and  (2),  for  it  involves  only  one  unknown^cost 

Ur,  let  ^h.  the  number  of  cents  1  banana  costs,  an.l  „  the 
number  of  cents  1  ,„u„f,e  costs.  ^ 

Then  4  bananas  will  cost  4.  cents,  9  oranges  9y  cents,  etc. 

_,,.  4£+6y  =  26  J^ON 

mtmmating  the  ai's,  3y_    9  ^^ 

y  =    3,    or  1  orange  costs  Zf. 
Since  y  =  3,  9y  in  the  first  equation  is  equal  to  27 
Suittttutxng  3  for  y  in  the  first  equation, 

4a:  +  27  =  85  (-4) 

2  =    2,  or  1  banana  costs  2^. 

^ivTn  **"*  *!^^  "^"^^  ""^  substitute  2  for  :.  and  3  for  y  in  the 
given  equations.  ^ 

Equation  (1)  becomes  8  +  27  =  35,  or  35  =  35  • 

Equation  (2)  becomes  8  +  18  =  26,  or  2fi  =  26.' 

tio^'^dTh«'''  '''"''  °'*""''''  ^°'-  "  ""-l  ^  -''^^^  Ix^th  equa- 
tions, and  the  answers  are  correct 

^his  method  of  elimination  is  called  elimination  by  «btrtc= 
TBntD  pBoo.  Am. 9 


IM 


PROGRE88IVK  ARITHMETIO 


In  eliminating  the  z'»  on  pagn  129.  equal  niimberg,  4x  +  «  « 
and  26,  are  subtracUi.l  from  both  mcmbem  of  (1).  Therefore 
the  reeulU  are  equnl,  Kivinjf  a  true  equation,  !)y  -  9. 

^  equal*  art  lubtraeted  from  equalt,  the  retulte  are  equal. 

2aS.  How  must  the  equationg2j;  +  8y-i  16and  6x- 8«-10 
be  oombined  to  eliminate  the  y's? 

2x  +  3y-18 
6j-3y=19 

This  method  of  elimination  Ih  called  elimlnadon  by  addition. 
1/ equals  are  added  to  equali,  the  remits  are  equal. 

WRITTEN  EXERCISES 

aaa  l.  H2r+3y=18ttnd2;r  +  y  =  10,  what  is  the  value 
of  each  unknown  number'.' 

Solution 

2.1^+     y=:10 

Subtffccting,  27^~8;  .-.^  =  4 

Substituting  4  for  y  in  (2),     2 1  +  4  =  10 ;  .-.  i  =  8 

Tert.—  Substituting  3  for  x  and  4  for  y  in  (1)  and  (2), 
(1)  bpcoraes  6+ 12  =  18,  or  18  =  18; 

(-')  becomes  8  +    4  =  10,  or  10  =  10. 

Notes.  —  1.   The  sign  .•.  means  "therefore. ' 

2.   The  value  of  y  may  be  substituted  in  either  of  the  giTOn  equation* 

Solve  the  following  and  test  results: 

a   |5=^  +  2y=22  f8a>-4y=16 

•  {5x+    y=21  *•  |5a;  +  4y  =  48 

'•l8^+2y=19  »-|    ,_6^^   0 


(1) 
(2) 


THIRD  BOOK 


Solve  and  tMt : 
^    f4!t  +  6y82 
I2ar  +  6y26 

f7»-2y-22 
"   I8ar4.2y-18 

^    f6a!  +  7y-18 
■   Ux+    y7 

l7x-2y-81 
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^      f8*  +  r.y_18 

l6z_3«-i 


U 


Jy-i27 
6y-4a;.i9 


46 


^     f6y-4*« 
■    i6y  +  4j:« 

14.   "2-+8y=16a„d5.+  4y_88.fi„dzHn.ly. 
Solution 

We  may  eliminate  either  x  or  y.     If  w,  chooee  ^  .l.™i     . 
first  prepare  tlie  equations  m  that  ,  ,1      t    TT       •""'■»««  '■  "«  murt 

Multipl^ng  both  meX™  rf  m  h  7^   .T  ?"  *""""  •^*'='*"'  '"  "«'>• 
w    IS  "uta  memoer.  of  (1)  by  6,  and  both  members  of  (2)  by  2, 

»'"'  in  «  ('^ 

Subtracting  (4)  from  (3),  T^ZTi-   •   „_2 

Substituting  2  for,  in  (I),  2r+6=18;'  .■   '^5 

T..t.-The,e  values  give  10  +  fl  =  i«  ,„d  ,,,  ^  3  ^  ,,.,  .„  ^^^  ^^ 
NOTE.  _  To  eliminate  ,  ia,tead  of  .,  proceed  as  follows : 
Multiplying  (1)  by  4,  8x  +  10„^84 

Multiplying  (2)  by  3.  ir.x+12y  =  fl9 

ooeffitS""^  *"'  "''"  '"^"^  ^™"  '*'  '"'-•  t"-  «-^g  negative 
Substituting  5  fgr,  fa  (1).  lO  +  llltel  '^:,lll 
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PKOGKKSSIVE  AKITilMETIC 


Solve  and  Umt : 
9* +  2^ -20 


IS 


16. 


17. 


r9«  +  2^-2fl 
ffl*  +  6y-28 

I2jr  +  3y-12 
r7j-  +  4y-40 
l3x+2y-18 


1    «x  +  4y-i4tf 
f  llj-  +  8y-87 

I    4.r  +  8y-!{ 


U. 


u, 


tl.e  more  ..fficult  pr„I.l..„,H  „f  ^Htl.n.otio.  u,![l  „ro  not  \^Z 
exerc.Ho«  for  tho.r  own  ^ko.     T.,   .ee,,   within  tl.o  lh„i 
aruhmet.c  such  anthn.eti..,.!  problenm  or  equations  us, 

"  Kind  two  niimbere  whoM  num  1  f  /•  +  »  =  10 

i«  10  and  whoM  differeiioe  i.  2,"       J      "'      |j:-jr  =  a 

should  be.  solved  by  eliminating  by  addition  or  subtraction  the 
unknown  „«„,ber  found  in  the  neyative  term  or  terms,  if  th  re 
are  any.  ^      mure 


Solve  and  test : 

J/- 

49 
2y<-23 
27 
3 


'•  |3a;-2y-! 
■  I    x-y=a 


34 


as 


-18 
2 


fy  +  Sr- 
•  ly-2z- 

,    f2y-3i;-5 
"  (5y  +  4*«93 

f4j:-7y-12 
■  \Sx  +  l 


-  6y  =  60 


27.  Solve  the  equations  i£_^=i,  and?  +  ir=4 

^       S  4     6" 

ScooKSTioK.  _  Multiplying  the  ,nembe»  of  each  equation  bv  the  I  c  „ 

of  the  denonnnato,.  n.  that  eaua.ion  will  cUar  «.  .^„„„  „y>™,:i:  ""• 

Th„s,8tinaeal^-  =  9.:  «„..„.,_,,,  «  ti,.,e,  1  =  a.     Multiplying  the 


Thus, 8  times  ~  =  9x;  6  limes 


members  of  the  firat  oguat!'-"  >'■■  P  'l-_     . 

-«  _-ij — !. ..  .,j  !}_  ^„^ji^  cnangoo  itto»i-jy  =  8. 


TIIIKO  IMJOK 

Solve  anil  iMt ; 

W. 

8^4 

at. 

r>    8    " 

Find 
3a.  .S 

two  niiniljerH  reliited  to  each  other 
1111=.  Hi  ditrorBiico  =  «. 

iiH  I'ollowit: 

im 


33.  Sum  ..f  2  times  the  (im  an.l  :i  timeH  tl,..  m-cn,!  =  34  • 
sun.  of  2  time8  the  firHt  and  5  timoH  the  sec.n.i  =  r,,i 

34.  Sum  =  18  ;  Hum  of  the  »ir«t  and  2  times  th,.  h,..o,„|  =  20. 
33.    A  grooer  H„l.l  2  l.,.xe«  of  ra«,,berrieH  and  3  of  .  IxTrieH  to 

one  cuHto„>er  for  r,if,  ,.„d  3  lx.xeM  of   ra«,.k..ne8  un.l   2  of 
cherries  to  another  for  M^.     Find  the  price  of  each  per  box. 

36.  A  druggist  wishes  to  out  MO  grains  of  quinine  into  8- 
grai.  ,nd  2-gra.n  capsules.  He  has  220  ca,«.ules.  How  many 
capsules  of  each  size  can  he  till!  ' 

37.  On  the  First  of  July,  850  glasses  of  soda  water  were 
sold  at  a  founUin,  some  at  :,f!  each,  the  others  at  10^  each 
Ihe  receipts  were  ♦.55.     How  many  were  sold  at  each  price?    ' 

38.  A  fruit  dealer  bought  3«  pineapples  for  «2.50.  He  sold 
some  at  12^  each  and  the  rest  at  10^  each,  thereby  gaining 
»1.50.     How  many  did  he  sell  at  each  price? 

39.  An  errand  boy  went  to  the  bank  to  deposit  some  bills  for 
his  employer.  Some  of  them  were  l-doUar  bills,  and  the  rest 
2-dollar  bills.  The  number  of  bills  wan  .qs  unA  fU^i,  ..„,..- 
was  #60.     Find  the  number  of  each.  —  s.u. 
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PROOREUIVB  ARITHMETIC 


•0.    A  ntAti  notice.!  that  •  Ifi-word  d«y  memtn  bv  taWnnk 

::crruo.f:;t'i:  ""-•'• '°' '"-  ^"» '-» -«^  -'« '- 

t...*!:.  ^^  "  Tr'  '''"""'  **^""'"  ""••  ^°°"'»  were  employed, 
the  aver»Ke  , k.ly  wag«  wa.  *  2.60  f„r  u  ,.,a„  an.i  «  l.M  for  • 
woman.  If  Ubor  co«t  #2340  ,H,r  day.  how  ,„a„y  men  w  rl 
employed  and  how  mmiy  women  / 

il^O  'a".  Tr'^'"  'T'"  """  "'■'"'•''  '"■•  "  """""«'  "•••'""  were 
f  100.     AdulU  were  chared  r,0  ^  H.,d  children  25  ^,  each.     How 

many  tioketo  of  oiirh  kind  were  gold? 

44.  It  reqmred  ..  inche.  of  tape  to  hind  the  four  e.ljfe.  of  « 
card  on  wnoh  a  photograph  wa8  mounted.  The  length  of  the 
card  wa«  «  ,nche.  greater  than  the  width.  How  many  inchel 
long  W.U.  the  car.1 .'  how  many  inchi-H  wide  ? 

48    A   lieutenant    in    the    British   navy   received  X20   per 
month  for  part  of  the  year  and  then  xL  ,.r  month    or    he 
rent  of  the  year.     H..  salary  for  the  year  amounted  to  £  2C6 
tor  how  many  montlw  did  he  receive  X  20  /    £  25  ? 

4«.  The  great  columns  of  granite  in  a  public  building  weiirh 
94  tons  each  u.oluding  the  shafts  .nd  the  capitals  resfing  on 
them.  Each  shaft  weighs  74  tons  more  than  its  capital.  ViZ 
the  weight  of  a  shaft ;  of  a  capital. 

tickets  to'tr'^''  ^T  '  ^""f^^  '^'""^  ""«  ^^O^'-    Admission 
^ckete  to  the  grounds  cost  50<  and  to  the  grand  stand,  25,^ 

for  the  grand  stand,  the  receipts  would  have  been  »800.     How 
many  tickets  of  each  kind  were  sold  ? 


DENOMINATE  NUMBERS 

aar.  To  Moertain  tho  quantity  of  .nythi.,,?.  „r  to  m,a«,r,  it, 
iH  to  flmi  l,ow  nmny  timw  it  contain.  «,„„  e.tul.U«hed  unit 
cftilod  th«  unit  of  meatnr*. 

JCallon  ..r  1  l»m|.  „r  ,K.rh»p.  1  ,K,ui,d  ur  1  Ion.  »e»ur.,  a.  i 

.  .^    A  conrrote  n.u..l,«r  in  which  tho  unit  of  mownn.  ia  ea- 

tobli^hocl  by  law  or  cuHtom  ia  call.d  a  denomlaata  namber. 
10  faet  in  a  denominate  numlwr;  aim  10  fnt  7  incfa«a 
a9.   A  denominate  number  in  rimple,  if  it  i«  composed  of 

unite  of  ono  denomination ;  compound,  if  it  ia  corapowsd  of  unite 

of  two  or  more  related  denominations. 

d.nl^.ten'S."  """""""•  ""°""'  '"  '«tTinch«U  a  compound 

REDUCTION 

WO.  1-    How  many  quarts  are  there  in  1  gallon?  in  2  gal. 7 
in  ^  gal.  ?  in  2.6  gal.  ?  o  b~.  . 

a.    In  10  quarts,  how  many  gallons  are  there  and  how  many 
quarte  over  ?  how  many  gallons  and  what  part  of  a  gallon  ? 
10  qt.  -  2  gal.  2  qt.  -  2J  gal.  -  2..0  gal. 

231.  Changing  the  form  of  a  number  without  changing  ite 
value  18  called  reduction. 

Reduction    to   a  Imn^r  fiAnnn.J«..:^.    J-    ^-11     t    ^-  .      .. 

...      J  ,       .  ^■■■■-■■^  i3  wisiica  noaaiOQ  a<K«ndiai:  to  a 

htghtr  denomination,  ndnctlon  ueendlng. 


IW 


PRtXiRBfWIVK   AKITIIMKTIC 


nnciua 

d"lH...    w..Kbt,     troy    wcKhi,     uu.,    m««.uL    •  ci«d« 

a.    Mow  muiiy  fuot  nm  thei*  in  2-.'0  y»r,U?  i,i  06  ir   '    ,? 

«.    What  part  of  a  (gallon  im  ;j  ,,„««»?  f)  |,inu? 

«.    How  muny  qu.irU  «r«  tl„.r.,  i,.  2  Im.l.oU:'  i„  21  [wok,' 

wlhll'j'!  1*"  "'.""  '"'"'"'  '"  '"  '^''"3'*''iK»'tH?    Find  tl« 
weiKht  of  H  .lozun  mlvor  »|HH.nH.  ,.„«h  wmgliing  K)  dwt. 

'•    " "■"  '^  '""""^"'  »"  •""^^"•"l" ;  to  «  ,|«oin,„l  of  an  hour 

f.    H..,lM,.,  .r  W  to  ,leg^,,  to  minutcHi  IM"  to  ,„i„„te.. 
••    VV  Imt  imrt  of  n  right  angle  U  46*?  22*  ttO"/  SO'?  60*? 


33a 


WHITTM  IXERCnU 

X.    A  doaler  ha«  ;il  g„l.  2  <,t.  of  olive  oil  that  ho  wi.he. 
mm  luiftli>M      II I "••ucB 


,        .  .  .  ■••"  ■'•  «•"■  -  "i^-  ">  "live  oi  that  ho  wi 

to  put  ,nto  pint  iK^ttloH.     Mo.  „.,„,  ^.n,.,,  ,,,^.^  J^d  ; 

Si..™  lli..r«  «„,  i  ,,u,rt,  i„  I  ^,,|„„_  ,„  ,„ 

«■' "  "•"'■■■■  »■•'•  •'•I  time,  4  quart-  (f  (W)  „r 

1^4  qi„rt,;  a,„|  i„  ai  «„!.  o  .,,.  th,f«  ,„  ly^ 
quart,  +  a  .pmitB,  or  iL'fl  qi.arb.. 

Nil.™  tli-r..  «re  L'  pintn  in  1  qu.rt,  in  81  giil 
-  qt..  or  in  1L-.I  .,,.,rt.s  tl,o,«  ,re  IJfl  tin.«  2 
pinU.  i,r  •.'5L>  pinto. 

II«.«.  ■.■.',L'  pint  bottle,  will  be  needed  u, 
lloli]  tlw  nil. 


81,  number  of  gal. 
4 
124 

±2 

12*i,  number  of  qt. 

_2    . 

-52,  number  of  pt. 


a.    A  train  made  a  run  of  J  of  a  mile  in  6S  8econd«.     How 
many  feet  did  it  run  per  Hwond? 

8  mi.  =  3  of  .S20  rd.  =  200  rd. 
200rd.  =  200xlt!Jft.  =3300ft. 
8300  ft.  +  .55  =  «0  ft.,  the  rate  per  second. 


'UIKIl  IMNIK 


••   2at)  y,i.  to  InehM 
♦•    IH4|  totia  i<)  iHiunila 
••   12  bii.  H  |)k.  to  |i«(.ka 
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••    1  <l»y  •    miniitM 

»■    A.  8  fl.  to  iiicliea 

••   2«  24'  18"  to  ««..„uU 


8lnc«2|4..|,,t.  |«(I,.|.  =(W«nt 
J_;«M,.k.«.b„..7»,.k..„i,„.J,,,.^. 


».    A  iwnriiit  vKiuK.r  Ht  ii  fair  m>Ul  Villi  ..u...    i 

'^1278 

JjJW 

_!».  +  6  qt. 
li».  +  8  |.k. 
IPlm.  apk.  »i,,t 

1  mi.  -  320  r.1.  -  3^0  x  6^  yd.  -  17(10  yd. 

Then,  440  ...i  _  440  , 

*''•      1700""-  -i""- 

U.    Red,,,.,.  14.420  ,,ou„dH  to  ton.  h,„1  p„u„da. 

".    Reduce  30.0W  He..„„dH  to  hourn  a,.d  minute*. 

13.    What  jMirt  of  3t!0»  U  ({7"  .'to"  Kfl»  24''  7'  \.>'f 

M.    What  part  of  a  ton  ia  4  cwt.  80  Ib.y  16  cwt."25  lb.? 

Reduce : 

l».  6  lb.  8  oz.  (av.)  to  ounce*. 

l«-    150  qt.  1  pt.  to  j.iuta. 

1».    l.i.lSO  iwunds  to  tona. 

18.  276  ft.  10  in.  to  in(  l.ea. 

19.  14  yr.  .')  mo.  to  rnonthH. 

ao.   2000  rain,  to  hours  und  miniitea. 

«•   865^  days  to  weeks,  days,  and  hours. 

aa-    i  of  a  right  angle  to  .legrees  and  minutes. 

aa.   xi^.oou  feet  (i.e.ght  of  Mt.  Log„„)  to  mile,  and  feet 


ffiei 
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PROGRESSIVE  ARITHMETIC 


84.  My  watch  runs  86  houra  after  being  wound.  How  maav 
timea  mnet  I  wind  it  during  April? 

35.  The  balance  wheel  of  a  watch  should  make  6  osciUationa 
per  second.     How  many  is  that  per  hour? 

ae.  It  the  balance  wheel  makes  17,986  oscillations  per  hour, 
how  many  minutes  and  seconds  wiU  the  watch  lose  in  a  week? 

a?.  A  woman  in  a  glove  factory  made  100  pairs  of  gloves  in 
a  weik.     How  much  did  she  earn  at  66>'  per  dozen  pairs  ? 

28.  If  one  pound  of  corn  yields  4  ounces  of  starch,  how 
much  starch  can  be  obtained  from  a  oushel  of  corn  weighinir 
66  pounds  ?  6      6 

29.  A  certain  factory,  running  continuously,  made  11,260 
dozen  fruit  jars  in  5  da.  15  hr.  How  many  single  jars  did  it 
make  per  day  ?  ' 

30.  Find  the  value  of  the  38,270  great  gross  of  metal  but- 
tons  used  in  this  country  one  year,  at  20^  per  gross. 

31.  How  many  bushels  of  charcoal  weighing  15  pounds  per 
bushel  are  required  to  make  a  ton  of  gunpowder  that  is  |  salt- 
peter, ^  sulphur,  and  the  remaining  part  charcoal? 

32.  In  1906  lead  pencils  to  the  value  of  9  176,884  were  im- 
ported  by  Canada.  If  the  average  wholesale  value  of  each 
dozen  pencils  was  183<  find  the  number  of  gross  imported. 

33.  The  tidal  wave  travels  about  700  miles  per  hour.  How 
many  feet  does  it  travel  per  second? 

34.  A  stamp-canceling  machine,  working  1  hr.  15  min.  12  sec 
canceled  18,912  stamps.     Find  its  capacity  per  minute. 

35.  A  vessel  under  its  own  steam  passed  through  the  Suez 
Canal  m  15  hr.  45  min.  The  canal  is  90  miles  long.  What  was 
Its  rate  of  passage  per  hour  to  the  nearest  tenth  of  a  mile? 

36.  How  long  will  it  take  a  torpedo  to  reach  its  mark  1870 
yards  away,  if  it  travels  f  of  a  mile  per  minute? 
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*f.   In  the  Weet  Indies  120  barrels  of  limes  were  obUined 

;  lice.     How  many  gallons  of  coneeutrated  juice  were  oht^!n»^ 
from  an  acre  of  land  ?  ^  obtained 

English  and  Foreign  Money 

«,v^J'"  "''  "'  ^"'""'  "■■  ""''"«  """-y  -  ^^-^  »<"»««.  or 
The  system  is  not  a  decimal  system. 

4  farthings  (far.)  =  :  penny  (it.) 
12  pence  =  i  ghlUlng  (,.) 

aOshUllngs  =1  pound  (£) 

Farthings  are  usually  written  as  fractions  of  a  penny     Th«  .i»„  c 
cedes  the  number  of  pounds.  ^'  '*"  *  P"" 

33*   The  United  States  have  a  dcrimal  currennv  „«!„„  *i, 
«.ine  table  for  dollars,  cents,  and  mills  rLcanadT         '  *'' 

aaa  The  unit  of  French  money  is  the  franc. 
The  system  is  a  decimal  system. 

100  centimes  (c.)  =  I  franc  (fr.) 
Centimes  is  pronounced  s/ln'.iim$' 

Prlt^^Tr^.r''"'  ^'S'"""  ""<'  Switeerland  is  the  same  as  that  of 
France      The  following  units  a,«  identical  in  weight  and  fineness  wth  the 

837.  The  unit  of  German  money  is  the  mark. 
100  pfennigs  (pf.)  =  i  mark  (M.) 
The  German  money  system  is  a  decimal  system. 


^'••'  PROGRESSIVE  ARITHMETIC 

aa  TheM  ofiBoial  equlvalenti  may  be  learned. 

1  pound- $4.86}..  $44 1 
1  eagle  -$lo 
1  franc  >  $0,193 
1  mark  =  $0,338 


239.   Reduce  : 

1.  X 10  to  shillings. 

2.  j61  10».  to  pence. 


BZEKCI8E8 

4.  18.40  M.  to  pfennigs. 

5.  460  c.  to  francs. 


3.   i  sovereign  to  pence.  6.   6.75  fr.  to  centimes. 

'-How  many  articles  costing  6d.   each  can    be  bought 
for  jfil?  " 

8.  A  man  changed  a  5-pound  note  and  3  half  sovereigns  for 
shillings.     How  many  shillings  did  he  receive  ? 

9.  How  many  toys  at  60  pf.  each  can  be  bought  for  12  M.  ? 

10.  How  many  handkerchiefs  costing  75c.  each  can  be  bought 
for  1.50  fr.  ?  for  8  fr.  ?  for  7.5  fr.  ? 

Find  the  cost  of  the  following  in  the  foreign  money  men- 
tioned;  then  estimate  the  cost  in  Canadian  money  : 

11.  4  Swiss  statuettes  purchased  in  Geneva,  at  2.50  fr.  each. 

12.  30   bouquets  purchased   in   Florence,  at  50  oentesimi 
(J  lira)  each. 

WRITTEH  EXERCISES 

240.   Find,  to  the  nearest  cent,  the  value  of  : 

1.  X420  4.   1800  fr.  ,.  36.25  lire 

2.  .£24.75  5.   144.50  fr.  a.  49.80  pesetas 

3.  ^656.125        6.   850.75  M.  9.   2000  drachmas 

10.  Find,  to  the  nearest  cent,  the  value  of  a  Bank  of  Eng- 
land note  for  £  500;  of  a  Bank  of  Naples  note  for  1000  lire. 


THIRD  BOOK 
U.   Reduce  X24  8».  4d.  to  Canadian  money. 

fl  =20..  =  12d.  xaO  =  24<W. 
•Irf.  =£,}.■ 

8..  =  lid.  X  8  =  9fl</. ;  oe</.  +  U.  =  lOOrf 
Since  W  =  £,J„  loo,/.  =  f  jjj. 
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^24JJS  =  X24^5 


fl=l4.8fl}  =  »4|2l  =  ,4H»  =  »4H=»H. 


u 

13. 
14. 

ai. 


•••f2*A  =»Hx  24^  =  1118.83  to  the  nearert  cent 
Reduce  to  Canadian  money  to  tlie  ne'arest  cent : 
"     ^8  3,.  4d.        15.    ^12  7..  7d.        18.    XlOO    8*.  llrf 
£5  2».  6d.        16.    X2.5  4..  8i.        19.    X12r,    6.    lOJ 
^7  6,.  9rf.        17.    ^66  8,.  r>d.        20.    ^440  18,.  91i 
Reduce  1225.50  to  English  money. 
»22.5.50  +  m  =  4(5«-  the  number  of  pounds.    ' 
20».  X  ^i?  =  «^ J,.,  and  12i.  x  f |  =  S^Jrf. 
Hence,  to  the  nearest  penny,  «  225. 50  =  £46  ««.  9d. 

Reduce  to  English  money,  to  the  nearest  penny  • 

aa.   ilOOO         25.   «48.25         as.   §77.14         31.  #122  48 

23.  #3200         26.   «62.75         29.   #84.40         32.  1760  50 

24.  $5500         27.   190.10         30.   «50.07         33.  §325.85 

cost   X38,000  apiece.      Find  the  cost  of  both  in   Canadian 
money. 

3S.    At  lOrf.  per  hour,  how  much  does  a  British  bricklayer 
earn  in  6  days,  workin-  9  hours  per  day  ? 
:      36.   In  a  London  fruit  store  I  purchased  15  pounds  of  Bald- 
win apples  @  Sd.  and  20  pounds  of  Northern  Spy  apples  @  5d. 
How  much  change  did  I  receive  out  of  a  sovereign  ? 

37.    Find  the  cost  of  12  tons  of  house  coal  in  London  at 
Al  b«.  per  ton.     Find  the  cost  per  ton  in  our  money. 


i     1 


14." 


PROGRESSIVE  ARITHMETIC 


r^    .    .o^*""  """'*'  '*°"''  *  •«'''«'•  "«eive  for  85  Mb.  loavesof 
bread,  42  2-lb.  loaves,  and  64  1  J-lb.  loaves  ? 

».  A  party  of  three  traveled  by  train  from  Bristol  to  Lon- 
Sd  th«"f""^  "^    f'  "i'""'  '"^•"^  ^"^  ^"«'  2rf.  each  per  mile. 

•0.  A  cloth  weayer  in  Germany  received  20  pfennigs  per 
much  did  he  earn  i>er  week  in  Canadian  money? 

«.  By  some  German  railways,  tea  and  corfee  are  sold  to 
employees  at  2  pfennigs  per  cup.  If  an  employee  buys  8  cul 
per  week,  how  much  will  he  expend  during'  a  year  of  1^ 

Ca^n'al  ilsM""  "V"""^"^  ''""''^'  P'"'^'"^  *'"-°"»h  *»»«  Suez 
Kind  .1  /,?  ,°  '!"'""'*  P"'  *°"  °^  t'^^  ^««««''«  capacity. 
Hnd  the  toll  on  a  loaded  vessel  whose  capacity  is  8964  tons. 

43.  The  receipts  of  the  Suez  Canal  Company  for  tolls,  for  one 
year,  were  103,120,268  francs.     Find  the  receipts  in  CanaZ 

^nTri  ^  i^'^f  """^  '"'""''"'  company  was  fined,  in  Gen  v, 
5000  marks  for  violating  the  laws  of  competition.  Com,  e 
the  fine  in  Canadian  money.  ' 

45.  It  cost  ^500  per  yard  to  build  the  London  Metropolitan 
Railway  and  122.67  per  yard  to  build  a  Vancouver  see" 
™lway.     F:nd  the  difference  in  the  cost  per  yard,  in  Canadln 

46.  Great  Britain  built  the  New  Zealand  Government  Rail- 

iZT  "\*  1  f "'  P'^  """•     "T^^  l-gtl.  was  2212  mile  . 
t^md  the  cost  of  the  railway  in  sterling  money  and  in  Canadian 
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Area  and  Volunw 

that  meet  is  culled  an  angle. 

.f,**^."^-    ''*^"*'     *•""     '"    ^^r^dod     by    four        a«o.:W 
8t  aight   hnes  «„d  hu,   four  eyual  angles  i 
called  a  rectangle. 

The  angloa  of  a  recu.igle  are  called  right  anglei. 

a*3.  A  rectangle  whoso  sides  are  equal  is        k«takol. 
oaued  a  square. 

and  since  there  are  8  rows,  the  rectangle  con- 
tains 8x5  square  units,  or  15  square  units 

The  number  of  square  units  that  any  sur- 
face contains  j  called  its  area. 


M&  If  the  length  an.  =dth  of  a  rectangle  are  e^cpressed  in 
,nche>,  the  area  is  found  by  multiplying  the  n„.i..  of'Set  n 
the  eng^h  by  the  n„™*..  of  inches  in  the  width  and  calW 
the  result  .j„ar«  inohe..     If  both  are  in  feet,  the  area  is  Cd 

This  may  be  slated  briefly  as  foUows  : 

m  area  of  a  rectanffle  is  equal  to  the  product  of  its  lenqth  and 
width,  expressed  in  like  units.  ^ 

th/r  'r"*t  r  'P'"''  °*  '^'P"^"'' »/«««  when  we  mean  the  p«Kiuct  of 
the  numbers  that  represent  them.  proauot  of 

A  ^tangle  that  is  5  feet  long  and  3  feet  wide,  or  more  briefly  6  ft  by 
a  K.,  Ii35  an  area  oi  Xo  sq.  ft.  '      "'  'v 


I 
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PIMMJRE881VK    ARITHMKTIC 


MA  I. 


wmTTBR  nnmcuis 
Find  the  area  of  a  rectangle  10  ft.  by  6  f^.  3  in. 

SOLUTIOU 

Length  -  16  ft. ;  width  -  6J  ft. 

Area  -  (6J  x  16)  aq.  ft.  =  84  gq.  ft. 
Since  the  length  and  width  niuiit  be  exprewied  in  lUt  unitt,  5  ft.  .3  in.  ii 
flriit  changed  to/eet.    Then  the  numier  of  iquare  /let  in  the  sreK  ia  found  by 
multiplying  lU  by  &). 

Find  the  area  of  rectangles  of  the  following  dimensions : 
a.  16  ft.  by  7  ft,      a.   110  ft.  by  4  yd.      8.  24  ft.  by  8  ft.  6  in. 

3.  28  ft.  by  4^  ft.     6.   120  ft.  by  40  in.     ».   54  ft.  by  7  ft.  2  in. 

4.  89  ft.  by  6J  ft.    7.   280  ft.  by  60  in.   10.   82  ft.  by  4  ft.  9  in. 
347.  A    solid    having    six    rectangular 

faces  is  called  a  rectangular  solid. 

34&  A  reotanguUr  solid  whose  faces 
are  equal  squares  is  called  a  cube. 

A  cube  each  of  whose  faces  is  a  square  inch  is 
called  a  cubic  inch.     Describe  a  cubic  foot;  other  cubic  onltt. 

349.  If  each  cube  in  this  rectangular  solid  represents  some 
cubic  unit,  each  row  represents  4  of  those 
units,  each  layer  2  x  4  of  them,  and  since 
there  are  8  layers,  the  rectangular  solid 
contains  3x2x4  cubic  units,  or  24  cubic 
units. 

The  number  of  cubic  units  that  any 
solid  contains  is  called  its  volume. 

250.  If  the  length,  width,  and  thick- 
ness of  a  rectangulo-  solid  are  expressed  in  inches,  the  volume 
is  found  by  multiplying  the  number  of  inches  in  the  length  by 
the  mtmher  of  inches  in  thu  width  and  that  product  by  the 
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numh^  of  inche.  n  the  thickneM,  calling  the  reuuh  euiic  inche. 
If  «  1  th,  d.mea..o„.  are  in  feet,  the  volume  i,  found  by  «„d 
mg  the.r  product  and  calling  the  ro»ult  «i«,V/«< 

Stated  more  liricfly: 

ne  volume  of  a  r.Hangulnr  boUJ  h  e^ual  to  the  product  of  it. 
U,.!fih,  mdth,  and  thichu;,,  all  expreJd  in  like  unit,. 

A  «ct«,.gul.r  »oM  4  ft.  by  ■>  f,.  |,v  :,  ft.  ,.„  .  vulu,,,..  o(  U,  c.  ft. 

WRITTBH  KXIRCI8KS 

6  ^y^4  fr^in**"*  ''°^"""'  "'  "  "'=''"'*.'"'"'••«''"•  1-'  f-  ''y  8  ft. 

SOUITIOM 

Length  -  12  ft.  j  width  =  8  j  ft.  ;  thicknem.  -  41  ft. 

Volume -(4 J  x  8j  x  12)  cu.  ft. -442  cu.  ft. 
Since  the  dime„,ion.  must  Ih,  exprewed  i,,  W-,  «,„>,.  «  ft.  «  i„.  ,„d  4  ,» 
4  .n  aro  fl„t  changed  to/«,.     Th.n  th«  m™Vr  „f  <.«A,r  />«  in  a,TvJ,. 
i.  ohtttiu^l  by  anding  the  product  of  12.  8J,  »„d  ^         ^  '     ™'""'" 

Find  the  volume  of  these  rectangular  goiidn  ■ 
a.    8  ft.  by  4  ft.  by  3  ft.  8  in.     5.    10  ft.  by  5  ft.  by  80  in 

3.  9ft.by5ft.by2.ft.4i„.     «.    14  ft.  by  3  ft.  6  in.  by  3  ft 

4.  6  ft.  by  6  ft.  by  4  ft.  8  in.  7.  24  ft.  by  8  ft.  4  in.  by  5  ft. 
11  •*■  ^^."^*!"'&»1'"-  "Ol"!  is  14  ft.  .5  in.  by  6  ft.  7  in.  by  9  ft 
II  in.     i-md  Its  volume  to  the  nearest  .001  of  a  cubic  foot. 

8cooE8T,ON._The  dimen8ion«  nmy  be  redi.ced  to  inche,.     Thei,  the 
Tolume  in  cubic  inches  may  be  changed  to  cubic  feet. 

to  Ihfrll  T^Z  1  ""t°^  '^'  ^""""'"^  rectangular  solids 
to  the  nearest  .001  of  a  cubic  foot: 

9.    23  ft.  8  in.  long,  11  ft.  5  in.  wide,  5  ft.  thick. 

10.  21  ft.  7  in.  long,  16  ft.  1  in.  wide,  4  ft.  thiok. 

11.  35  ft.  10  in.  long,  13  ft.  4  in.  wide,  6  ft.  5  in.  thick. 

TBISO   PEOO.  AB.  — 10 


IM 


PROOR£88IVE  AHITHMETIC 


la.  Some  of  the  Und  new  the  Buik  of  BngUnd  ia  vitlued  at 
X76  per  iqiure  foot.  Find  the  value  of  a  piece  of  thia  ground 
42  feet  by  60  feet. 

1».  Air  ia  about  |  oxygen.  How  many  cubic  feet  of  oiygen 
are  there  in  a  room  16  ft.  by  18J  ft.  by  10  ft.  ? 

"•  How  many  preaaed  brioka  8J  in.  long  and  2  in.  thick,  laid 
on  edge,  are  required  to  pave  a  iitreet  2310  ft.  by  80  ft.  ? 

M.  Find  the  rnst,  at  br>^  per  square  yard,  of  constructing  a 
atone  road  in  No.  a  Scotia,  16  ft.  wide  and  6  mi.  1980  ft.  long, 

W.  How  many  pounda  of  blasting  powder  are  required  to 
blast  out  a  tunnel  9  ft.  square  and  440  yd.  long  through  solid 
rook,  if  1  pound  will  looeen  8  cu.  yd.  of  rock? 

17.  Find  the  weight  of  a  box  of  dynamite  whose  contents 
measure  4  ft.  by  2J  ft.  by  8  ft.,  if  1  cubic  foot  weighs  103J  lb. 

18.  The  floors  of  a  warehouse  were  designed  to  carry  260 
pounds  per  square  foot  as  a  maximum  load.  Find  the  maximum 
load  for  a  floor  62  ft.  by  86  ft. 

191  How  many  rubber  erasers  2  in.  long,  1|  in.  wide,  and  4 
in.  thick  can  be  cut  from  a  block  of  India  rubber  1  ft.  6  in  bv 
1  ft.  8  in.  by  9  in.  ?  ' 

ao.  Find  the  area  of  a  large  illustration  on  the  front  page  of 
a  periodical  llj  in.  wide  and  16^  in.  long,  if  the  side  margins 
of  the  page  are  }  in.  each,  the  bottom  1 J  in.,  and  the  top  8J  in. 

ai.    Find  the  number  of  cubic  inches  of  space  in  a  chest 
made  of  wood  |  in.  thick,  if  the  outside  dimensions  are  22  in 
19  in.,  and  11  in.  ' 

aa.  A  drill  for  sowing  wheat  covered  24  acres  of  ground  per 
day.     How  long  did  it  take  to  sow  a  field  216  rd.  by  160  rd.  ? 

as.  A  reaper  used  in  an  Alberta  wheat  field  cuts  a  swath 
8  feet  wide.  How  far  must  it  go  in  a  straight  line  to  reap  an 
acre  of  wheac? 
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OPBRATIORS  WITH  DBROlHirATB  NUIIBXRS 

.  AddiUon,  .ubtrMtion.  raultiplioation,  .nd  dirWon  with 

ui:ZT  """T"  ""  '"'/°™"*  J"'*  "  -»»> other nu'w 
r   .0  neocH-ary.  however,  to  bear  in  mind  the  number  of  unit. 

w«in«ji  uucuBs 

>■   Subtract: 


asa. 


1  Add: 
(t.  in. 
U      11 

24 


6,  8ttm 

«in.+  llln.  =  I7in.  =  lft.6iD.; 
Ift.  +  9ft.  +  14ft=.a4ft 

*    Multiply  : 
ba.      pk. 


f*l. 
81 

18 


qt. 

2 

3 


8 


8 
9 


78       8,  product 


17       8,  difference 
8  qt.  Oknnot  lie  Ukao  from  8  qt. ; 
ch«jg»  31  g»l.  2  qt  to  80  gal.  6  qt 

*•   Divide : 
ml.       rd. 
4188     40 

8      90,  quotient 

88  iJil.+4  =  8  mi.  and  1  mL  orw; 
lmi.=!}20rd.;  820rd.  +  40rd.=8flO 
rd.;  880  rd.  + 4=90  rd. 

5.   Add2T.  6owt.;  lT.12cwt.;4T.15cwt.;8T.8cwt 

25  T  .^^rtV  W^  "To /'°™  ^^  '^■'   22  T.  14  cwt.  fro„. 
^o  1. ;  17  lb.  11  oz.  from  42  lb. 

7.  Multiply  12  ft.  8  in.  by  6;  2  yd.  27  in.  by  4. 

8.  Divide  85  ft.  8  in.  by  4;  181  ft.  8^  in.  by  7. 

9.  How  much  less  than  a  right  an^le  is  77"  42'  "> 

10.   How  much  less  than  2  right  angles  is  154°  28'  88"  ? 


9x8pk.  =  27pk.  =  «bu.  3fk.; 
9  X  8  bu.  =  72  bu. ;  72  bu.  +  6  bu. 
=  78  bu. 
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Add: 
U. 
U. 
U. 
14. 
U. 


17. 

18. 

Jt. 

1006 
1898 


6       15 

_6 26 

19 


6  lb.  402.16  pwt.  and  2  lb.  7  m.  9  pwt. 
W  17'  16",  62»  40'  82",  24«  0'  64",  41* 60'  19". 
X  866  4..  M. ,  /  82  9..  lOJrf. ,  X  48  18.,  61rf. 
X642  8,.  2d.;  X60  0..    Ojrf.i  X.W  16,.  SJ. 
Subtract  each  amount  of  money  in  exercia*  14  from  the 
amount  written  above  it  in  exeroiae  18. 
le.    Kind  I  of  16«  82'  80",  |  of  16»  82'  80",  |  „f  125  ft.  4  iu. 
Find  6  time.  11  lb.  10  oz.  («v.)  ,  j  ..f  11  lb.  10  ox.  (av.)! 
How  long  wa«  it  from  June  26.  1898,  to  May  16.  1906? 

The  Ut-r  <l.to  b  writfn  a.  tlw  minuend  and  th« 
earlier  date  to  the  .ublr.bend,  the  number  of  the 
"O"''"  '••l«g  u«ed  inatead  of  itii  name. 

12      10        19  «,  j"''*""'  ■•  '"  ''•"'""""'•««  nurnl*™,  coniidering 

,    .  '"'''y'***  month  and  12  month!  a»  a  ve«r     Tl.I 

«u,ainder  i.  the  difTe^uc.  in  time  a.  «:cur.t.l,  a.  i.    1,.  u  «p"  .Jta 
yeari,  monthn,  and  day*.  ««pre»ed  in 

Find  the  time  from  to-day  to  the  following  date* : 

l».   Jan.  1,1920       ai.    Sept.  21. 1926       as.   Oct.  28.  1918 

ao.   Feb.  8, 1916       aa.   Apr.  18,  1980       a4.   Aug.  11. 1922 

A7«';»  'o'"*^  *  u*  ^'^"""""^  »»  elevatioa  between  Lake  Huron, 
676  ft.  9  in.  above  sea  level,  and  Lake  Superior,  602  ft.  11  in 
above  sea  level. 

.vnm  '^%'""''''i««  ^^^  «  68-gaIlon  hogshead  of  rock  candy 
syrupwasZqt.  Ipt.     How  much  syrup  remained  ? 

ar    If  a  passenger  locomotive  consumes  86  lb.  9  oz.  of  coal  per 
mile,  how  much  coal  will  be  consumed  on  a  trip  of  96  miles ' 

M.   A  man  picked  94  bu.  2  pk.  of  cranberries  in  12  days 
What  quantity  did  he  pick  per  day,  on  the  average?       ^ 

29.   If  a  skillful  operator  stamps  the  name  on  24  gross  4  dozen 
pens  per  hour,  how  many  will  he  stamp  in  9  ho»ri? 
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•0.   Fin.l  by  thi.  uble  the  toul  time  requir«.l  t„  „mk«  100 
madium-gr^.  oo.U  by  h.nd  ,  by  nuohinery. 


OrmutlvM 


Tim  iw«  »AH  itnmAtum,  nm  IM  Ct»t. 


Nhrinking  clolh 
Cutting  cloth 
**iiwlng  avaina 
Cutting  liulhinlioli-ii 
WorkUiK  !>utt.inlii.li'n 
All  oIIhtx 


«.   Fin.l  the  difference  in  time  f.,r  han.l  .....1  nmrhine  work 
for  eaoli  oi)er«tion  ;  for  all. 

W.   A  merchunt  vessel  pa«ed  through  th.  Sue.  Can.l  four 
.me.  one  >--  the  ti„,  f..^  each  y^,.  being,  respectively. 
10  hr  82    mn..  19  hr.  58  min..  17  hr.  15  „.i„..  «„d  Vs  hr.  12 
rain.     i«ind  tliu  average  time  of  imssage. 

33.  A  shipment  of  candles  to  Calcutta  consisted  of  124  cases 
each  containing  21  lb.  14  oz.  of  caudles.  How  much  didTe 
shipment  of  candles  weigh  ? 

84.  Each  case  held  25  packets  of  6  can.lles  each.  Find  the 
weight  of  a  packet ;  of  a  candle. 

1!.M   I    !,   rT.^'-u  ^f'«'-^«''l  he  sold  J  of  his  land.     How 
much  land  did  he  then  own? 

f h!*p-  Tif*  rr^'  ""''  '""S^'^  "'  "'«  "P''"-  "f  the  bridge  across 

a.  follows:  28  spans,  each  8  rd.  lOJ  ft. ;  2  spans,  each  4  rd   14 
ft..  21  spans,  each  7  rd.  4i  ft.;  12  spans,  each  8  rd.  4  ft  •  18 

0#  ft. ;  6  spans,  each  lOi  ft.     Find  th«  I^n-^^h  "f  tl-  !=;4  « 
in  milea,  rods,  and  feet.'  "^  ^""^^^ 


IM 


raoOBMNri  ARirHMETIO 


UmoiTODB  AMD  TOa 

An  inMgin«ry  lin*  pMting  north  «i„|  «,uU,  /,«-,  „„. 
pol.  of  .I.C  .,.rth  to  the  oUier  i.  oM^  .  -rldLT 

■*  The  imaginkrjr 
line  around  tho  earth 
running  eaat  and  weHt 
JwIfwBjf  between  the 
|x>lee  ia  called  the 
•9  tutor. 

Hiooa  the  (qaalor  la  the 
oircuinhranm  of  a  circle,  ai»- 
UiMM.  along  it  art  UMa«un<j 
III  dtgrru. 

38*  Diat«nces  eaat 
and  weat  are  meaau"^  -w. 

from  aonie  .elected  meridian,  called  the  prime  meridtaa 

397.   Dittanee  ea«t  or  west  of  the  prime  meridian,  meaaured 
in  degree*  along  the  equator,  ia  called  longitude 

0,fZLZ'::L'.  o,  r  ■""""•  ""'  •"  ""  »"""•  ■"-'^- '  -  '-WW.  U 

asa  1    Since  the  earth  rotate,  on  its  axia  once  in  24  houriL 
any  meridian  ,«u»e8  through  860'  i„  tlmt  time.  ^ 

ray.  J^rira^r  '^7T-  °^'?»'t'"l«  ?«•  ""der  the  aun'a 
rays  during  24  hour,  f  during  1  hour? 

a.  Since  16'  of  longitude  pa8«  under  the  sun'a  raya  in  1  hour 
utea  (  )  of  longitude  past,  in  1  minute  of  time  ? 

3.   Since  15'  of  longitude  paas  under  the  aun'a  rays  in  1  min 
how  many  second-  (")  of  longitude  ^inl-^.  HZl^ 


THIHD  BOOK 


151 


b«w«,„  i^,^,  ^,,  rt^  „,j    ^  ^^p^^^  ^^^^^^  ^  J 

3W-  o{  lonjUud,  eomi.pon.1  lo  2«  houri  ol  Ui» 
18    of  l..ni(U,„|.  oort,,.,w|  „,    1  h„,„  „,  ^^ 
18    of  longilud.  «.rr«p„„.|  u,    I  ml„„u  „f  tlm* 
IV  of  lon(llad.  oorr«.pm.|  to    1  mmid  of  Uora. 

aaa  When  the  .u„'.  wy.  .re  vertld  «t  anr  point  on  • 
me„dJ*n,  it  i.  noon  a  lOl  pUc  on  that  meridiw     "^ 

8in«H>  the  earth  turn,  from  we.t  to  e..t,  the  .un  appear,  to 
move  rom  eMt  to  we.t.  Therefo«  when  it  in  nooj'^t  Iny 
pl»ce  ,t ..  h^or*  n.«n.  or  tuOn,  .t  .11  pl.ce,  w..t  becu«,  the 
-«n  h«  not  yet  n,.ched  the  meridi  J  „f  th.T  pW  ,t  U 
JW  noon,  or  late,,  .t  .ii  p,,ee.  ^  becu*  the  .un  h« 
•Iretdy  oroMed  the  meridiwu  of  tbuM  pkoe.. 

Bzucma 

lA?""  .*■  ,«'*'*  '"  "'*  ''"'f'"«'"=«  in  l^gittide  between  .  pUo, 
16*  we.t  of  Greenwich  and  .,  place  80*  we.t  ?  ^ 

Which  place  ha.  the  earlier  time  and  how  much  earlier? 

E  *"t„"rl'"  T,'?"*  '"""  """  (fo  to  pa«.  from  meridian  W 

E.  to  Greenwich?  from  Greenwich  to  15"  W.  ?     How  manv 

degree,  west  of  W  K    i.  is»  w  v    /-■  ..  ^ 

e  ^v  ui  1.)    r..  t«  10    w.  !>    Compare  their  time*.   • 

Compare  the  time,  of  place,  on  the  following  meridian.  • 
3.   15«  W.  and  45-  W.  ,.   30°  E.  and  80'  W. 


«.   15*  W.  and  60'  W. 
8.  46°  E.  and  80*  E. 

«■   86*  E.  and  20"  E. 
».  42*  E.  and  12*  E. 


».   10*  E.  and  6"  W. 
10.  20"  E.  and  10"  W. 
U.   40*  E.  and  20*  W. 
12.  80*  E.  and  46'  W. 
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Tablk  of  Lonoitudu 


Wl»T  LoKorriTDiii 


flt.  Jobn  (K.B.) 

QuelMM^ 

Montreal 

Wlnalpeg 

R«Kiii* 

VIotori*  (B.C.) 


66  Oa  30 

7]  13  4S 

?;<  38  OO 

97  07  00 

IW  37  on 


Eaw  LoKoiTroH 

— 

Ein  LoHiitTi'iiae 

Bauvia 

•       1     II 
ion    48    .17 

Bombay 

•      )      II 
72    48    06 

Melbourne 

144    38    38 

Cape  Town 

IH    28    40 

Tokyo 

m    44    M 

Berlin 

13    23    44 

SbanRhal 

lai    28    .Vi 

Hamburg 

0    IM    2S 

lau    SM    06 

4    S3    01 

Canton 

113    16    30 

Paria 

2    20    14 

J:erLr:::L"r„:. ""-  *-  ""•  "'•"' '-  ^-^^^^^  -<' «"«« 


WRITTM  EXIRCISKS 

.t!^„tL,T'"  ''  '^  """  ^*  '^••'^°"»'  «-^-'  -"»»  •"  *•>«  time 


122°  23'  04" 

73°  35'  00" 

15)48°  48'  04" 

3°  15'  12" 

8  hr.  15  min.  12  sec.  m 

the  difference  in  time. 

Therefore  the  difference  in 
treal  is  east  of  Victoria,  B  C 
i»  noon  St  Victoria,  B.C.,  it  la 


Since  16»  corresponds  to  1  hr.,  Ifl'  to  1  min 
and  15"  to  1  sec,  the  difference  in   time  be" 
tween    Victoria,    B.C.,    and    Montreal    i,    as 
many  hours,  minutes,  and  seconds,  respectively 
as  there  are  degrees,  minutes,  and  seconds  In 
I's  of  the  difference  in  longitude 
time  is  S  hr.    15  min.  12  sec,  and  since  Mon- 
.,  the  tnne  is  later  in  Montreal ;  that  U,  when  it 
16  min.  12  sec.  past  3  p.m.  at  Montreal. 

Find  the  true  time  in  each  of  the  following  cities  when  the 
sun  IS  on  tlie  meridian  of  Montreal : 

2.  St.  John  5.    Berlin  3.    Hamburg 

3.  Winnipeg       e.    Paris  ,.    ^^^^^^.^^^ 
*•    Regma            7.    London  (Greenwich)      lo.    Cape  Town 


THIRD  BOOK 


158 


br.  mlo.     HO. 

«    "»«    J2f  101'    83'     06" 

101°  ;.3'  0.;"  =  diff.  in  longitude.  ^'*'  '  '^ 

Since  1  hr.  correnponds  to  15°  1  min   fn  ik'        i  • 
ence  in  iongitnde  uZ...u  <Z(>LZi  Vk^llr-  ""  ""'  "■"  '^"'"■ 
->.inute«,  and  «,con.l,,  ,«,,HxUvely   a^  her.  ar^^  '      ""  """'•''  ''"K^^^*- 

i..  Kj  tin.,  ti,e  di«...  Jin  .i.^^i.r:;:*^^:';^;:"'"-'  -"'  "^'='^'"'" 

Therefore  the  .iitterence  in  lonL'itude  in  lOlAvil^        ■     ■ 
of  8t.Pet«r,h,.rR  is /«/er  than  that  of  Qu  ,1!  s't  IvT  '.        """"'  *'"'  """"' 
bee;  but  y„el,ee  is  onlv  71»  I;l'  4.V'  we,   of    L     '.*"*"'"'^?  "  '""  "'  «"«■ 
the  ,-^erence  in  longitnde  isgreatlrThan    h      sfpT  T""'^"'  ■""'  "'"™ 

^l^-to';::;;;'":^^.  «■•---  -  -  -Si:^;-;^  l^ti:: 

la.    2:21,..M.     X5.    10:I8A.M.      X8.    7 :  32j  A.M. 
13.    4:.%  P.M.     16.      9:54  a.m.     19.    1 :  05|  p  m 

«     The',  '"•;    ,"■  /=  "'  ""•     "•    ^'  -"•  ''^f-  «  -•«• 
wi!h  Con  .    tK'W      „"""'•  ^"^''^  ^°  ^«'  ^-^  "f  Nor- 

«.^-in„ipeS.i:ia^.o^:.?^,r;^i::^ 
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in^"  ,^' '"^"  »  "'»'P''"'l»«>''on»eter  carrying  Greenwich  timo 
indicated  1 ;  05  p.m.    In  whut  longitude  was  the  .hip  ? 

25.    A  ship's  chronometer'  carrying  Greenwich  time  was  85 
minutes  sh,w  Saturday  noon  and  18  minutes  fast  the  following 

Jal^^T  T"'  .  ''^'  ^""^""^^  *■«  '^^  "''•P  "t  ^"oh  obser* 
vation  ?    How  far  east  or  west  did  she  sail  ? 

36.    When  it  is  6  P.M.  Jan.  10  at  Victoria,  B.C.,  what  is  the 
time  and  date  at  Tokyo  ?  .       •*  «  tue 

First  Solutiok 

loltyo  I.  262  7  34"  «m<  of  Victoria,  B.C.,  and  congequently  hag  17  hr  28 
min.  80  sec.  .er  time  Counting  thi,  time  on  from  «T„.  Jan To,  the  ti™ 
at  Tokyo  i.  found  to  be  28  min.  30  «cc.  after  11  a.m.  Jan.  11. 

SVCOND   SOUTION 

Reckoning  in  the  other  direction,  Tokyo  i.  860°  -  262«  7'  34"  or  07»  59' 

fir  '^"''''"'  ^•'•' "'"' '''  ''^ "  »"-<"<'" « -■  «1  -in  ^  -. 

Thi,  apparent  contradiction  of  the  flr.t  wlution  i»  explained  thua  •  the 
time  of  Toky-  ia  17  hr.  28  min.  30  sec.  later  than  that  oFviZi^UC    or 

6  P.M.  Jan.  11,  an     ,  day  later  U.,  6  hr.  31  min.  80  sec  rives  the  T„W 
time,  28  min.  80  «c.  after  11  a.m.  Jm,.  11.  *  '  ^°^° 

NoTi:  -When  a  ship  aiils  K»,toarrf  over  the  180th  meridian,  the  calen 
dar  IS  ^tf<>noard  one  day,  sailing  ea.,u,ard  ito  calendar  is  3et  b^k one  day" 
^iLT  ■;.""*  ,'"T'^'"'"8  '"  e«°«™lwith  this  meridian  marks  le 
place  whe«,  the  calendar  ch«,ges.    It  is  called  the  intematlonU  date  iL 

rUr'^M*'"/?  1"  °"  ^''^  '"•'"'^'""  °^  ^^""t^««l  °°  the  first 
day  of  May,  find  the  true  time  and  date  in : 

27.  Manila  „.    Canton  aj.    Bombay 

28.  Batavia  30.    Melbourne  32.    Cape  Town 

ll^'io'^or."'  ^"""f'  ^•?: '  '^'^  ^"'^^"'^  »"'=''°^  "'  Hong-Kong, 
fi1'%;"  w  ^•'^'^'^  «f>'"'&  «^t^^«rd  reached  Honolulu,  157° 
6134    W.,  at  noon  March  2.5.     How  long  was  the  voyage  ' 
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and  eacl,  hav.„g  the  time  of  its  central  meridian  ' 

Sinoe..l3o™thetar  "'',  "■""  *"  °'"'  '■*"  '^  ""at  of  the  next 

belU,  hence  tlLti,„eiro'T"'",'Tr''"^  '*'-'"'■'  ""e  variou. 
in  .ize  nor  aniformn  shape  °"°*"'»  '"''P'"'  '"""'<"  '^'-l 


me'S?;aJof%""w''lT  -"«!»,^«"tic.  with  the  time  of  the 

V«..n;  V  .u  ;  ^'*"  *^^  "'"^  °f  the  meridian  of  90°  W  • 
Mountain,  with  the  time  cf  the  meridian  of  105°  W  •  ard  Padfi'; 
with  the  time  of  the  meridian  of  120°  VV  '  """^  ^"^'' 


166 


PROGRESSIVE  ARITHMETIC 


It  i«  .vide.il  ihat  the  time  or  the  y.rioui  belta  dilTerB  by  »«,«,  the  minot. 
Central  t.n.  «  1  hr.  ..rl.er  th.„  Extern  time ,  Mountain  time  U  1  hr.  earlier 

CorrL"t  I'T;  t'"  ''r'.""  "'""  "  '  '"■  -»^"-  *''•"  Mountain"  m. 
n^^V  .        '- "''S^Ph'd  •«h  day  to  .11  part,  of  Canada  horn  the 

368.  Standard  time  liaii  been  adopted  by  most  civilized  gov- 
ernme„t8  of  the  world,  the  tin,e  meridian  chosen  bein;r,  with 
few  except.ong,  some  multiple  of  W  from  the  prim,  meridian 
through  Greenwich. 

In  exeroiw,  refer  to  the  map  on  page  1156  for  the  time  meridian,  of  oiti.. 
m  the  Dominion  of  Canada. 


366. 


WSITTBII  EZXRCI8I8 

1.   A  certain  business  transaction  was  reported  bv  tele- 


'  •^•••"~»'»'"ii  was  reportea  Dy  tele- 

gniph  from  Montreal  at  10:30  a.m.,  to  St.  Joiin,  N.B.,  Winni- 
peg, I.egma,  Sa.k.,  and  Victoria,  B.C.  .  Allowing  no  time  for 
transmission,  when  did  the  message  reach  each  city? 

2  If  the  news  of  the  opening  of  the  Toronto  Exposition  at 
l.,:15  P.M.  wa^  immediately  telegraphed  all  over  the  world, 
at  what  iime  did  Vancouver,  B.C.,  receive  it?    Halifax,  N  S  » 

f'to  f?;>'  Bombay  (76«E.)?  Berlin  (15' E)  Lot 
don  (0°)  ?    Tokyo  (136°  E.)  ? 

J^  /''^  r*!  °^  "'^  ^"'^^^  ^'^"''  ""^  ^''Wed  to  London 
(0-)  from  Quebec    7.5»;v.,  at  6  p.m.     Neglecting  the  time  of 
transmission,  find  the  time  when  the  news  reached  London. 
4.    A  Canadian  vessel  was  wrecked  near  Hong-Kong  f  120°  E  -^ 

Ho^^  R  ^■''■;  "^'"^  ^:/®'''  '"^'^  ■"  ^""^  ^«  ^he  news  reached 
Hong-Kong  It  was  cabled  to  Montreal.  On  what  day  and  at 
what  hour,  Montreal  time,  did  the  disaster  occur  ? 

9    The  first  news  of  the  wreck  reached  London  at  3 :  15  a  M. 
Apni  S.     How  long  was  this  after  the  ship  was  wrecked  ? 
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»•    llie  news  of  the  arrival  of  thn  s  «    »» 
telegraphed  from  Vancouver    t  5  58  lli      T"  f  ^"'^^  ^'"^ 
20  seconds  after  10-80  p  !,  ^^"  '""^  '""'"'"^'^  """f"" 

take  the  message  t^^rlX  c^ntrt  ^     ""'^  '""^  "^^  '' 

Arthur  a20-trwasZ:t"    ^^/^  """«'"'«^  °^  ^-^ 

-^.  itwhattLr^rrs^ivi^^rc^^^^^^^^^ 

17.  and  finished  at  9  18  p  m  Va.i      F     w,  ''j  \'  '''■'  ^"^ 

station  on  the  Lglish  eiati  T'""^  ""*^'  '  ''°"-     ^ 

2  =  27  P.M.  Greenwlh  tiZ    Wht^d  theT'^  'T    'i'"'*^'^  "* 
M.    Paris  uses  th«  f;m      , 'z''^'"*^^ '^e  pumps  b,  ,'inwork? 

Paris  stock  exchange  or  1  ''^^™^"'^'''"•  2°  ^^0'  14"  E.  The 
Will  closing;ittr  etr^nt^llfV-h^^  -^^  ^'"  *^'"'' 
14.  In  the  Meteorological  sfrvSe  o  cLT.^'V'"'"''^"'''^'  ' 
taken  at  various  stations  daiTy  "  8  1  m  H  «  "'^""^  "^ 
time,  and  are  teleD-ra-.l.n^  aa"y.  at  8  a.m.  and  8  p.m.,  Toronto 
Toronto  At  whKcai  r'"''^'**^'^  '°  '^'  ^^-tral  station  at 
would  observati^  i  rV  T'  "V''^  '""'=^'°«  P'^- 
Winnipeg,  Man.,  t^^:  oTcS,t%'uKl'  ^"" 
«>wn.  P.E.I.,  St.  Johns,  Nfd.  (60°  W.)T  Charxotte- 


METRIC  SYSTEM 
aw.  The  metric  lystem  h  a  decimal  «ygtem  of  weijrht.  and 

Thii  ayatem  origin.ted  in  Fr»Dc*.    Iti  nie  U  nwuliwl  hv  l—  • 
oountrie..  wid  permitted  io  nuuiy  othe™.  ^  ^   '"  '"  ""' 

It.  niMt  general  un  ii  in  the  wt,  „d  KienoM,  where  it.  convenience  uid 
•oouTMy  hkTe  aiwoially  oommended  it.  wn'^emence  and 


MBASDRBS  OP  LEHOTH 

The  primary  unit  of  length  ie  the  meter,  the  unit  of  the 
100  MUUmeter. 


system. 


10  Centlmetan 


mm 


10 


Yu  Keter,  or  1  Dedmetar 


iil^Zl',^  fu  *■"  '"""  ""  '"'•"^"^  *°  »»  •  t«n.Mllllo»th  part  of  the 

The  length  of  the  standard  meter  in  Canada  i.  1.098944  yard.. 

Other  metric  units  of  length  are  decimal  parts  of  the  meter 
and  multiples  of  lo  times  the  meter. 

ae9.  The  primary  units  of  surface,  volume,  capacity,  weight 
etc.,  are  likewise  subdivided  and  multiplied  denmalli,,  giving 
the  other  unite  of  those  measures.     Consequeutiy,  in  the  metric 

Its 
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Lati> 

ded  means   .  1 
Mntl  meana  .01 
mllll  meana  .001 


Oaan 

deka  meana  10 
hekto  lueans  100 
kilo  means     1000 


Thu.,d«,„..t.,„^;.   „.     ^^^      Bio  meana     1000 

aWX  Table  of  mMiurea  of  length, 

10  «mi„»t.r,  (min.)  =  l  c«,tl«rt„  (c„.) 
0  centimeter.  =  1  decimeter  S] 

lOdecmeter.  =  1  art.,  („.)        ^ 

10  meter*  _  i  j  i. 

in  ^«i,       .  '  dek»meter  (Dm.) 

lOdekameter.  =  1  hektometer  (Hm^ 

for1:Xwi:::rcrpit,r'''*'-'^"'*'»«'-"'>-^i  letter..^ 

<H  ft,  .  iittte  ove   1  yS)   fo"  ihorH    H  T  '""«  """'^'^  the  n^te, (.bout 
the  «U«mrt„,  i„  the  ^LcLl^r^ """"'"'  "'"'  '»  """"""'  o'oth.  etc 
the  thickne»of  wire.  ^  "P""  '"'=''  """"l  m~.u«,ment,  .^ 


i 
1 


«      B      Q       I 

1111.111 

U  accom^Ld  L%t'r„'!°"  ^r^  "'''"  -^t  in  the  table 
1 1 1 1  1 , ,      "  -- -mg  the  aeoimai  point,  thus : 

1111.111  n..  - 1.111111  Kn..  - 111111.1  on>.  -  etc. 
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Mxneun 

273.  ExpreM  in  metera  or  deoioiaU  of  a  meter : 


2  Km. 

4  mm. 

7  llm. 

9  cm. 

5  Dm. 

e. 

8  dm. 

U.  6  Km.  800  ro. 

14.  40  Km.  75  m. 

15.  20  Km.  83.5  m. 

16.  700  m.  82  cm. 

17.  r,SO  III.  76  cm. 

18.  48  cm.  9.66  mm. 


7.  76  om. 
■.  87.6  cm. 
t.   12.6  cm. 

10.  260  mm. 

11.  981  mm. 
la.   8.275  Km. 

19.  About  how  many  feet  are  there  in  40  meters?  meters  in 
18  feet?  miles  in  15  Icilometers?  kilometeni  in  60  miles? 

ao.  During  practice  nmrclies  the  Gorman  soldier  walks  80  Km. 
per  day.     About  how  many  miles  does  he  walk  j)er  day? 

81.  A  foot  is  about  8d  era.  About  how  many  steps  must  a 
man  take  to  walk  100  ft.,  if  each  step  is  {  of  a  meter  lunf  ? 

MEASURES  OF  SURFACE 

873.  1.  Draw  a  rectangle  10  cm.  long  and  1  om.  wide,  and 
divide  it  into  square  centimeters.     What  is  its  area  ? 


0D« 
>Q*CIIL 

10  Square  Centimeten 

a.   What  is  the  area  of  a  rectanf'o  10  cm.  by  2  cm.  ?  10  om. 
by  3  om.  ?  10  cm.  by  5  cm.  ?  10  cm.  by  10  cm.  ? 

3.  Since  10  cm.  =  1  dm.,  how  many  square  centimeters  are 
there  in  1  square  decimeter? 

4.  Howmany  square  decimeters  equall  square  meter?     How 
many  square  meters  equal  1  square  dekameter? 

274.   In  metric  iquare  meamtre  it  require!  100  units  of  any 
denominaiion  to  make  1  unit  of  the  next  higher  denomination. 
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ara  Xh.  primary  unit  of  mrfac*  i.  the  tqun  aittn 

^u2:,'2^:*^"' "  ""  -"•'•  ■»«-'-  ♦^  """"-'on  of  c.«d.  u  ,.,.« 

aTft  Tabl*  of  meunrci  of  inrfaco. 

JOO  K,u»r«  ,nillin,.u,r.    =  1  i«,u,re  cntlmetw 

100  •,„.,«  ce.ai„.ei«r«   =  I  ,,u,„jeelmel.r 
100  aqusra  docimeten,     =  1  ,,„,„  ,^„ 

100  .quT,  ,„,ter.  ,  ,  .,.„„  d,k.m.t,r 

100  «,„««  dek.m«t«r.   =  1  «,u«™  l,.kt«..„t,r 

100  .qu*r«  hektonieteri.  =  1  Mjoart  kUonutit 

.urfKM  M  the  .««.  of  coVntrfe^  '       ^'  "''^  '"'  ""'''  '"*' 

jnetnc  u„.u  of  «,uare  me«,ure  occupy  tu>o  order,  of  flg";;! 

j     ^      ^      i       4      i      j 

f  „  f      '      «*       r      »•     * 

10  10  10  1.010101 
Sometime,  the  •bbrevUtion  m«  ii  oeed  for  aq.  m. 

The  official  equirolent  of  tiie  .r«  U  119.6714  equue  y.rf,. 
379.  Table  of  land  measure. 

100  centarea  =  1  are 

100  ares        =  1  hekUre 
The  hektan  is  nearly  21  acres. 

aaa  The  successive  land  units  occupy  two  orders  of  figures: 


TBIID  PIOO.  A>. 11 
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10  1.01 


f    f 
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ML  R«duM  to  iqiMK  met«n  or  decimaU  of  a  iquftra  metwi 
1.  «2.6iq.  dm.  s.   122.6*,.  Hm.         •.  .126  «,.  Dm. 

1.  87.^nq.  dm.  4.   1.876  .q.  Km.         «.   1000  w»fc 

».   Reduce  to  square  millimeter.:  .6  iq.  om.j  1.26  eq.  cm. 
•.   Reduce  to  equare  oenUmeten :  876  eq.  mm.;  1600  eq.  mm. 
t.   Find  the  area  of  a  poet  card  14  cm.  by  8  cm. 

la   Find  the  area,  in  hekUrei,  of  a  city  block  I  Hm.  iquare. 

U.  The  large  aulphur  mines  at  A.khabad,  Rueaia,  cover  an 
area  of  6000  l.uktaree.     About  how  many  acres  do  they  oorer  ? 

MBASORBS  OF  VOLDMB 

aa  1.  How  many  centimeters  are  there  iu  1  decimeter? 

a.  into  how  many  cubic  centimeters  may  a  rectangular  solid 
be  divided  If  it  is  1  dm.  long,  1  dm.  wide,  and  1  cm.  thick? 
Z  cm.  thick  ?    6  cm.  thick  ?    10  cm.,  or  1  dm.,  thick  ? 

«.  Then  how  many  cubic  centimeters  are  there  in  a  reo- 
twigular  solid  1  dm.  by  1  dm.  by  1  dm.,  that  is,  in  1  cu.  dm .  ? 

4.  How  many  cubic  decimeters  equal  1  cubic  meter  ?  How 
many  cubic  meters  equal  1  cubic  dekameter? 

aea  in  metric  cubic  meaturt  it  re<[uirei  1000  Knits  <jf  any 
dtnomination  to  make  1  unU  of  the  next  higher  denomination. 

as*.  The  primary  unit  of  rolnme  is  the  cuUc  meter. 
The  official  aqaiTshint  of  the  cabio  meter  it  1.3079M  cabio  ywdi 

aOB.  Table  of  measures  of  ▼olnme. 

1000  cubic  miUimetera  =  1  cubic  ctntlauter 
1000  cubic  centimeters  =  1  cubic  decimeter 
WOO  cubic  decimeters  =  1  cubic  meter 
and  to  on.   The  higher  unite,  fcowerer,  ire  UiUe  usad. 
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ajft   From  {  S88  and  th«  Uble,  it  k  .ridant  that  the  tuo. 
o-dv  «.tric  uniu  of  cubic  mc«u«  occupy  «*«?  oSlr.! 

■3    i    ^    -     ^     i     J 

*      i      t      i       i      i      i 

1001001  001.001001001 
RoiMtliaM  the  kbbrarUtloD  m»  i»  owd  for  eu.  m. 

3I&  Table  of  wood  mearare. 

to  dcciitorM  =  I  tttn 
10  itorM        ^  1  dakaiUra 

wurm  tzncnn 

♦hf?   t^  '^  '^'^  '■  ^'  ""•  '""«'  "*  <»»•  -^ide.  and  3  cm 
thiclc.     Lxprew  it.  volume  in  cubic  centimeten. 

i.  How  many  stere*  of  wood  can  be  pUed  in  a  ehed  6  m 
long,  6  m.  wide,  and  8.2  m.  i,igh?  ">  a  ened  6  m. 

».  How  many  cuLio  centimeters  of  water  will  fill  a  cubical 
bo«,  each  inwde  dimension  of  which  i.  1  dm.  ? 

4.  A  waU  along  the  side  of  a  park  1  Km.  long  i»  1  m  thick 
«.d  1.6  m.  high.     Find  the  «,Iid  content,  in  cubic  metl 

recUn^ITin^'"  T'^  ^  '"•  *""•  °^  8"''*  ^  ^"^^  ^  "over  a 
rectangle  40  cm.  long  and  16  cm.  wide  ? 

4  m   lo„t*°°V/.^'"**  "'""*'  '»"'"■"*''  "*  P""*'  Greece,  was 
4  m.  long  and  1.2.,  m.  square.     Find  its  value  at  »28  per  cu  m 

«ew  r  ork  City.     How  many  cubic  meters  «   re  produced  7 

8.   Timbers  of  imported  Spanish  mahogany  are  usually  61 

cm.   sQuare  anri  .10.';  m    i p:_j  ,,  ,  "  "»"J'  oi 

timber!  ""'"'''        "  voiuine  of  such  a 


I 
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VI^URU  OF  CAPACITY 
«»  The  prioiKry  unit  of  uptcitj  for  both  lionlil  .nrf  A^ 

Th*  ofloUl  «,Mi»,J,„i  of  Um  liter  U  .SaOB  gallon. 

Tabto  of  iBMnrM  cf  capacity. 

to  mllliliun  .  I  «ntllH«r 
10  wnllliton  •  1  dMilitar 
10  HMiltUni   .  1  ||t«f 
10  lilcn         .  I  d«k»liu>r 
10  dikalitm  .  1  kcktoiiiw 

.h.'^it'^r:::!;^^';!  i  'im'"  "*"""  ""^•-  •«"»""-' 


«-.» j:Lu,-rj„iMzti."~^  •»  •- 


i  i  ^ 
1  1  1 


1  1  1 


wuTTn  Bzncina 
_-    1.   How  many  liten  of  rice  wiU  it  take  to  flll  a  box  th. 
m«de  dimension,  of  which  are  60  on,..  60  cm.,  and  40  o"? 

per  awlt  """• '"  "*"'"*•  °'  ^  '•''''*'"'*"' »'  ""^  •»  tia 

».  A  MaailB  merchant  bought  400  liters  of  olive  oil  at  26^ 
per  hter  and  «tHiled  it  at  SOU  per  f  liter.     Find  his^in 
«.   The   French  wheat  harvest  one  year  wm   1101  m;iij 
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-KA80R18  OP  WBIOHT 

^^t  in  til.,  grwB.  which  ia  th* 
I  pure   WHier   itt   iu  greateit 


lri„ 


Ull' 


"""  <•"!    ;  jentimet«n  (1  cubic 
■    '^'t  .^of  1  /.W  of  water,  i. 


'  til.- ', 


niw    !■ 


T«u.  I.  2.a(M«Sl  POUD.I.  .ToWupoi. 


8Mi  The  I 
Weight  of  ' 
(lenaity. 

The  m  'It  , 
(lecimet«,  (  v\ 
called  a  kfloj-.a^, 

Th«  offleial  «qat  - 

»&  Table  of  meaaurea  e(  weight 

1«  milligram,  >  I  »Mt.«ani  in  ^™ 

0  <*n.ig«™  .  ,  Jeci^r  0  rr  "  '  '''^•«"" 

High.ra»iu.„  >0'»ktog».,„.,k„,p^ 

1000  kilogram.  =  1  awMe  tea 
The  traa  («hont  |  th«  •    i^ht  of  .  o\^.  .    .     . 

•uch  u  |,.j..  .„,,.  etc.  ^•'""'  '^-"*'  "'•)•  ">  *«i«hing  bulk,  .rtlcl.; 

n'ZVr'  ""*•  -'"«"•  '»»-'  »«  r.in..  «d  .  g„o,  ,,i„„  .^„. 


1  1  1  1  1  1  1 . 1  1  f 
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VI.   Reduce  to  grama  or  deoimab  of  b  gram: 
1-   8.6  Kg.      3.   2.6  dg.      a.   860  mg.      ,.  49Kg.T66K! 
a.   4^2  Hg.      4.   7.6  Dg.      •.   8400  mg.     ..   15g.200mg. 

t^'tJL  tSr  f;/*'*'""!  2*  Kg.  U  fiUed  with  water,  find 
tne  total  weight  of  the  jar  and  the  water. 

U.  Find  the  weight  of  a  cubic  meter  of  water. 
U,    Ice  is  .92  as  heavy  as  water.     Find  the  weight  of  a  cube 
of  ice  80  cm.  on  each  edge  (about  1  cu.  ft.  of  ice) 
13.   A  boy  who  weighs  40  kilos  weighs  about  __  pounds. 
i«.   About  how  many  ae^!  pieces  weigh  IkUo? 

EQDIVALEITTS 

29a   Hereafter,  unless  stated  to  the  contrary,  refer  to  the 
foUowing  equivalents  when  changing  from  one'^lyste.;  1  Z 

1760  yd.  =  1  nu.   ■:  I'.aoSSS^Kn,.  \  L.  I  ''1^  „, 


1  sq.  yd.  =  .886  sq.  m. 
1  A.       =  .4047  Ha. 


1  sq.  m.  =  1.J96  sq.  yd. 
1  Ha.     =  2.471  A. 


1  cu.  yd.  =     .7846  cu.  m. 


1  cu.  m.  =  1.308  cu.  yd. 


Iqt.        =   1.13661.  i;     ^  Mat 


1  -JZ.  (troy)  =  81.10348  g. 
1  lb.  (av.)    =     .45359  Kg. 
IT.  =     .80718  M.T. 


1  Kg.    =32.1507  at.  (troy) 
I  Kg.    =  2.2046  lb.  (av.) 
1M.T.  =1.1028  T. 
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In  changing  from  one  system  to  the  other   niitim.f- 

r««nu  in  advance:  then  u«,  the  IqnivalenU  onte V^',^ 

p^  gmng  final  inexact  resulu  to  the  nearest  thousanST  * 

In  exercuK,.  1-9  reduce  kilometers  to  mile^  meters  to  feet. 

centimeters  and  millimeters  to  inches :  "'«'"««  leet, 

1.   Height  of  spire  of  Strassburg  Cathedral,  142  m. 
a.    H-(yht  of  Pyramid  of  Cheops,  189.5  m. 

3.  Height  of  Leaning  Tower  of  Pisa,  64.6  ni. 

4.  Height  of  "208-meter  Hill "  near  Pc.  Arthur,  208  m 

5.  Length  of  St.  Gothard  tunnpi,  S  dtzerland,  14.9  Km 

6.  Length  of  Panama  Railroad,  Panama  to  Colon,  78  Km. 

7.  Length  of  French  cable,  Brest  to  New  York,  6818.9  Km. 

8.  Length  of  hairspring  of  a  watch,  23  cm. 

9.  Bore  of  Mauser  rifle,  7  mm. 

exceed  the  width  of  the  street  by  more  than  6  m.,  and  may  not 
exceed  20  m.  in  any  case.  How  many  feet  high  may  the  walk 
of  a  budding  be  on  a  street  12  m.  wide?  on  one  18  m.  wide? 

in«*„Jr  «"<?"  ''"'"'"^  ^^  •"•  ^^^  *°  *^«  "^^^  tJ**"  ceil- 
ings on  the  first  floor  must  be  at  least  9  ft.  2  in.  high.  Exoiess 
this  height  in  meters. 

qoiTnnJ'''^  "'  ^*?'"'  ^^^^'''  "^  "^'^  '"^^o  i°  Portugal, 
300000  m  Spain,  and  80,000  in  Italy.  How  many  square  kilo- 
meters of  coik  tree  forests  are  there  in  each  country? 

inm.  ^u^  "uY  T*""  ^"^  °^  ^"'^  ""  *^«^«  '«  "  shipment  of 
1000  tubs,  each  holding  12^  Kg.  of  lard? 

14.  A  South  American  sewer  tunnel  1,278  m.  long,  8.65  m 
high,  and  3  m.  wide  was  cut  through  rock.  How  many  cubic 
meters  of  rock  were  removed  ? 


.1      '1 
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.  o""t  o1  SV""^*'"  '•"u^  ^^  '="•  "•  »'  ""•I  P«'  hour  at 
a  cost  of  8  pfennigs  per  cubic  meter.  Find  the  co.t  in  m«t. 
of  running  the  dredge  12  hours.  ""'''• 

per  heSr  Td'r"1 '"  t'r'"'  "^""^^^  »  -•*"<'  ton. 

17.   A  New  York  firm  sent  a  letter  to  London  weighing  186  «r 
How  much  postage  was  paid  at  6^  per  15  g.  ?  ^        *^' 

IB.     .,  coffee  tree  yielded  800  g.  of  berrieH      If  i  „f  tu  • 
weight  was  husk,  how  much  markLb/e  ^rwas"bUei  ^ 

amounted  rSlrKg^    hS  ma'  'T  ""  ^"""'''  «"'''"•' 
were  producod?  ^'        ^  """"^  ^'^^  °"'"'«''  "^  ^o^ 

JhlhTt^ir'^Y  "!'"  "'^''"•'^  '«  ''^  '^-^ht  as  compared 
witn  tbat  of  an  equal  volume  of  water. 

era'^itJormir™  ^^  ""''  ^"^^  ^-'^  ^^-  ^''«'  i«  the  specific 
gravity  of  mUk,  or  how  many  times  as  heavy  as  water  is  ,^? 

Solution 

Fmd  the  specific  gravity  of  the  following  substances  ; 
ai.  Ohve  oil,  if  40  cu.  cm.  weigh  36.6  g. 
aa.   Mercury,  if  J  1.  weighs  6.799  Kg. 

33.  Cork,  if  a  piece  10  cm.  by  8  cm.  by  2  cm.  weighs  384  dg. 

34.  h  .nd  the  weight  of  25  1.  of  naphtha,  specific  gravity  .848 

40  mm  bT 'To'"'''  ^"f:  ""''^""y  ""ff'^^'J  a  sample  of  cloth 
!!T'  ^  ?  "?•  """^  ^""'"^  "^  ^^«'ght  to  be  62  eg.  What 
wac  the  weight  of  this  cloth  per  meter,  if  it  was  140  cm.  wide  ^ 

frpVh.  ^flT  '"  \''"''«"t  y«"  exported   31,000,000  kUos  of 

oHried  codfish      H  ""'''"  '""  """^^  ^^'''^  '>''«  '!>«*  ~n 
of  dried  codfish.     How  many  pounds  of  each  did  .he  export  ? 
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«T.   In  a  city  in  Greece,  800  orivat..  I,„k.    u       . 

kind  of  g„  ,re  i„  use.     If  each  L.      ^       ''"'"'"8^  "  ""''"" 

per  hour  and  bu,„H  on  an  averte  4  1"'"""'"  ''  ""'"'  "^  «'^'> 

gas  is  con„..ned  in  the  Ty  ^/t^k  '      "  '"''  '''^'  ''°*  "»'^'' 

48.    Tlie  substance  from  wlnVI.  n.; 
'00  liter,  of  gas  per  kil!        utTj:]  '"  '"'"''  ^'^"^^  ""' 
kilos  each  are  used  per  week?  ^  "  «""*»"»"»  -'50 

"•    A  quart  of  water  in  1  iQce    * 
make  more  than  thLof  ie        r  "    1  '""■'  '"'  '^  ^'•''^*'"  ^i" 
meters  more,  if  water  expands  t  If  >       ^I  '"""•>■   ""'"^  «™"- 

30.   Kind  the  cost  of  17  1  ^  '       "  '"  '""'"*''• 

f.'ancs  per  sack  ofToo  kilL  ''"'"''''''  "'  ^''''^"'""'^  "t  15 

HowmulLlnS'to'th"  ""   ''""^''   '"*^°'"°''-  -   16  2  n, 
locomotive  Z:Z^::^tTt  i  '  *'""  ^  ""■^''  '^"^""'^ 

cost  for  freight  in  francs  at  lo  (r^t^^'y^'^oOKr  "" 

of?8,oorc:r'o;"st'or"Tn;?H'^""'  ^^^"^^^  ■"  *''«^«" 

«c^o„s,  if  its  specific  gravity  wlfa.^'"''  "'  *'"  ^'°"^  '" 

of  TOnZanTtVHSandS^H  "',''  ^''"'  '''""*'  ""''"'  'on« 
•nuch,  respectively.     Exlss   !«      ^T^  ^'''''  ^  «•"'  A  as 
M    The  Bant    f  ..  quantities  in  short  tons 

troy  ounce.  "**"*'  *"«  equivalent  price  per 

36.   At  a  Berlin  motor  boat  exhibit    -   r       .• 
paid  an  entrance  fee  of  100  Ji  V""^"'  "   Canadian  exhibitor 

4J  square  dekame,::,!  10  rksVefsoT'^'''  "°"'^^^^^  °^ 
expense  in  Canadian  money!  ^     ^    '"  "**"'•     *'-°d  ^i. 


PRACTICAL  MEASUREMENTS 
lOASORES  AM)  BQUIVAIEHTS 

30a  In  delicate  weighing,  a  .mall  unit  of  weight  called  a 
pain,  ongmally  the  weight  of  a  grain  of  wheat,  ia  used. 

and  irfh?r  V  '^t  '^"^  '"'  ^'^  avoirdupoU  and  troy  weight, 
and  18  therefore  the  connecting  link  between  them 


Atoikddpom 

1  pound  =M  7000  grains 
1  ounce  =  437J  grains 


T»OT 

1  pound  =  5760  grains 
1  ounce  =    480  grains 

in  fiiung  p^ription..  though  a,u«^t.  biriid  Ju  vrvS:;!:^  ::s. 

S^aJJnf '"'^  '^  *'^  ''"''^°  ^°''''  -^  ^^  '^^  ^^'^^^  or 

^7^*"°"  i'  "M^'^^f  *°  ""-aw  cu.  in.,   hence  1  cu.  ft. 
(1728  cu.  m.)  =   ™,  gal.  „  6.23-  gal.,  or  nearly  OJ  g.i. 

302.  In  ordinary  calculations  the  weight  of  a  cubic  foot  of 
water  is  taken  as  62}  lb.  or  1000  02. 

A  gallon  of  water  weighs  10  lb.  Then  since  1  cu.  ft.  =  64 
gal.  (nearly),  1  cu.  ft.  of  water  weighs  6^  x  10  lb.  =  62}  lb. 

aa.  A  bushel  is  equivalent  to  3818.192  cu.  in.,  but  for  all 

iTcrl^ViVL'"  ""^'^""^  sufficiently  accurate  to  take 
Ify  cu.  ft.  (=  2211.84  cu.  m.)  as  the  equivalent. 
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1  «tl.  =  277.874  en.  la. 


1  CU.  ft.  m 


«i««l. 


Ibbl. 

1  bn. 


•31^(«1. 


l«»l.     <rf  water  weigh!  10  lb. 


^"^rnm  ixxscnn 

'■    One   hundred   cartridges   fL  T  r.        .    ''"  ^'""'"y ' 
weigh  5  lb.  14  oz.  31.5.;     Sell  u'"*''   ""''"'•y  ""« 

the  Gern,a„  rifle  ^eigh^to^ZT^'  1  T"'"'^  ^»' 
g«.m.  of  each  kind  of  cartridge  ^  "^  *•"*  *«'«'''  '» 

3-    ^   diamond  carat  it  a  Ifis  ™,. 

largest  du„,„„a  in  the  wllVilriTaJ^  °^     - 

is  Pure^tr^rr;?^^^^^^^^^^^^^  ^"-y)  B  of  Which 
>nelt  to  obtain  2  lb.  6  ozTo  Slt  Is  .^^  ""''  "  «"^«"««ith 
^  »•    If  420  tons  of  drinkinglter  are     '"''  "'!."'• 
during  an  Atlantic  voyage  horl'  n """""'^  °"  *  ^««"«1 

many  cubic  feet  ?  ^^  '    ^  ""'"-^  ^""""^  «'«  used  ?  how 

"Ileal  did  th,  v«««,l  c,„,  ,  ""''•     "»»  "•"/  bu.h.1.  „f 
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U.  What  w  the  .p«cific  gravity  of  paraffin,  if  a  block  6  in 
••y^in.  by  l,n.  weighs  12J  ounce.?  o'ocK  o  ,n. 

la.  The  specific  gravity  of  ice  is  .92.  What  n. -.t  be  the 
hmght  of  a  room  required  to  hold  184  ton,  of  icermaking  no 
allowance  for  packing,  if  the  floor  space  is  20  feet  s^rreT^ 

M.  A  cord  of  maple  wood  weighed  2814  pounds.  If  the 
»pec.fio  gravity  of  the  wood  was  .67,  how  many  cub  o  eet  tf 
sohd  wood  did  the  cord  actually  contain  ' 

water  "^tK  """''"^  j"  ^'"'*«'-  '""Pl-'^e"  its  own  weight  of 
water.     The  steamship  SaWr  weijrhs  40  000  ton.      w 
cubic  feet  of  fresh  wjter  would  t  diillr^tf  "u  wTf 
specific  gravity  1.08'  '' 

"■   SnH  rr^  ?™'"''/°««  «  new  quarter  eagle  weigh  ? 

17.    f^d  the  weight  of  »1,000,000  in  new  u's.  gold  coin. 

W.  The  English  mint  is  compelled  t  coin  anv  pold  nffpr«^ 
U.  returning  77..  lO^rf.  per  oi.nce  ^  fi„  Show  that  JJ 
standard  weight  of  a  sovereign  is  123.27447  grains 

«.    Kind  the  weight  of  £  1,000,000  ii,  sterling  money. 

minute      HoTJ  ^""  "?'•';"'"*  ^"""'"  «^  "J-ble  eagles  per 
minute_    How  many  pounds  of  coin  does  it  stamp  per  hour? 

21.  The  weight  of  gold  lost  every  year  by  wear  sinkinir  of 
vessels,  etc.  is  estimated  at  193,704  ounces,  'ho™  „'«/ 

Delettover?     (Calculate  sovereign  as  123.27  gr.) 
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"""^TOM  OP  TBMPBRATURB 

100'  at  the  boilL  ?  u    """^^   ^"'"'    *" 

81  toe  boilingr   point,  has  been   deviled- 

Since  100°  C  >=  isn«  v  i 

_  .  „i,  .  .  ^  •'  »  change  of  1'  O 

=■  a  change  of  jJJ'  p..  „,  of  f  F.    ^    °'  '    ^• 

^^Ac^hangeofl'p.  =  ,ehangeofiJj«c.,or 

EZEKCISES 

..  ^•"  f"  Wow  tb.  r,.„toj  p„,.,  „,  ,.,„ ,_  _ 

.«»MwT.o".c'".rs:r°;'""'"'''*''''-»p-~- 

centigrade.  ^'^P'^ess  the  faU  in  degrees 
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wumii  tnacHH 
»«  1.   ExpreM  16»  C.  in  the  Fahranlwit  lode. 
8oLt>Tio».  -SlnoB  !•  C. .  |«  F.  (|  806),  15»  C.  -  16  x  »•  F.  tbon  th* 
tNMiiV  point,  that  it,  abot*  83°  F.  •««"»« 


:8»C.-(rtxpF.  +  «2«F. : 


>B»«F. 


'<'.  in  the  centigrade  toale. 

■if  F.  RMui  W  -  82°  or  J7  FahnnheltdapM*  abort 


1.  Exprees  6' 

tha  freeiiiig  po       o(  water,  and  dnoe  iiach  Fahrenheit  degrM*aboT«  the 
fraeiing  point  U  aquivalent  to  |  of  a  centigrade  deKrae  aboTe  0°  C, 
68°  F.  =  1(69  -  82)  degree!  centigrade  =  16°  C. 

8.  Blood  heat  ia  aboAt  98°  F.  Where  would  a  centigrade 
thermometer  register  blood  heat? 

4.  Olive  oil  freezes  at  80*  P.,  and  mercury  at  -87.9°  F. 
Expic,  s  these  freezing  points  in  the  centigrade  scale. 

3.  When  the  temperature  falls  from  1,0°  F.  to  -!()•  F., 
how  many  Fah-enheit  degrees  does  it  fall?  how  many  centi- 
grade degrees  ? 

6.  Water  is  heaviest  at  4°  C.  Express  this  temperature  in 
degrees  Fahrenheit. 

•r.  Milk  is  pasteurized  by  heating  it  to  68J'  C.  and  keeping 
it  at  that  temperature  for  a  certain  time.  Express  the  tem- 
perature in  the  Fahrenheit  scale. 

e.  During  the  ascent  of  a  mountain  in  Switzerland  the  tem- 
perature fell  from  26°  C.  to  6°  C.  How  many  Fahrenheit 
degrees  did  it  fall? 

».  During  a  one-year  period  the  highest  average  monthly 
temperature  in  London  was  80°  C.  in  July ;  and  the  lowest  was 
-  8.6°  C.  in  February.  Express  these  temperatures  in  the 
Fahrenheit  scale  and  find  the  difference  between  the  highest 
and  the  lowest. 
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LUMBIR  lOASUU 

thick,  li  X  8  a.  o,  12  ft  '°^'  "  ""*•'"•  »  "  «  '»•• "'  19  ft. ;  if  1 J  !„. 

I«.t«d  of  12  a  by  8  ta.  b,  2  i„.  w.  m..  Writ.  12- X  8"  X  a- 


wximii  nxKcius 
aU.  Find  the  number  of  feet  in  the  followinjr: 


MBnaa 
OF  Pncn 


1.  120 

a.  100 

3.  160 

4.  206 
s.  240 

e  160 

?.  125 


2"  X  6"  X  14' 
8"  X  4"  X  13' 
2"  X  4"  X  10' 
2"  X  8"  X  14' 
4"  X  6"  X  18' 
4"  X  4"  X  12' 
4"  X  8"  X  15' 


Nnaan 
or  PiBcu 

a.    180 
9.      40 

10.    480 

U.      86 

U.    450 

13.  215 

14.  110 


Sua 

3"  X  8"  X  16' 
4"  X  7"  X  12' 
2"  X  12"  X  12' 
3"  X  10"  X  22' 
6"  X  14"  X  14' 
4"  X  10"  X  18' 
8"  X  16"  X  20' 


i:!| 
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U.  The  piling  table  lued  by  .  p»pe,  h«nger  con.i.t<Kl  of 
four  l-inoh  white  pine  board*  8  feet  long  and  10  inohM  wide. 
How  nwnjr  feet  of  lumber  did  it  oonUUo  ? 

W.  For  B  combination  bookcaM,  46  feet  of  plain  oak  were 
u«,d  at  *80  per  M,  10  feet  of  S-ply  oak  at  9W,  ,,er  M.  and  « 
feet  of  quartered  oak  at  ^60  per  M.  Thia  eoat  waa  X  of  the 
ooat  of  the  niaterialH  uwd.     Find  the  entire  coat  of  matlriaia. 

IT.  A  .lab  of  aHh  m  inches  long,  11  inohea  wide,  and  2} 
inchcH  thick  nwkea  4  buHcball  bat.,  which  will  at  8/  each  at  the 
null.  How  mivny  feet  of  a«h  are  required  to  fill  the  order  of  a 
»I)orting  goods  company  for  baaeUU  baU  to  the  value  of  046.08? 
le.  Find  the  coat,  at  116  per  M.  of  this  lumber  for  a  *he<l 
designed  to  cover  an  acre  of  growing  pineapples: 
468  posts  4"  X  4"  X  9'  3900  boards  1"  x  8"  x  16'  froon 

266  stringers  2"  x  6"  x  16'        4.'i0  boards  1"  x  12"  x  16'  (sidw) 

1  "\^  man  who  had  16  rows  of  celery,  each  row  160  feet 
long,  blanched  the  celery  by  placing  l^oards  on  both  sides  of 
each  row  and  linking  earth  against  them.  The  boards  were 
1  inch  thick  and  14  inches  wide.     Find  the  cost  at  121  per  M. 

i«*'  t^"  P'*"®'"^^  *''"  "^'ei-y  in  winter  it  was  placed  in  trenches 
16  inches  deep,  the  walls  of  which  were  lined  with  rough  1-inch 
boards.  There  were  40  trenches,  each  60  feet  lon^.  What  waa 
the  coat  of  the  lumber  at  « 12  per  M  ? 

■,f*'.  J'"'^,.*'"'  *""*  °'  *•*'**  '""''^''  ^o""  a  lio"".  at  t20  per  M  • 
silk  4"  X  8",  f.,tal  length  192';  10  posts  4"  x  7"  x  24'-  ties 
and  plates  4  '  x  6",  total  length  622';  70  beams  2"  x  8"  x  16'- 
60  beams  2"  x  a"  x  22' ;  16  raft,  "s  8"  x  6"  x  20'. 

l9"jiS""i'^l';^  '^^"^^"^  °^"  ^ertaitf  «ize,  a  piece  of  lumber 

•  on  \  "^.^  ''"''  '"*'^®'^  '"'°  "^  **"P»'  «'*«'»  ^oot  °f  strip  mak- 
ing 20  checkers.  How  many  feet  of  lumber  were  used  to  make 
enough  checkers  to  fill  2800  boxes  holding  80  each? 
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"OOFWO  AJTD  FLOORllfO 

There  ftre  260  .hingle,  in  a  bwicb. 

A  £r.rtloiul  |»rt  of  ,  bunch  cMDol  b.  bought 

^nma  izncian 
aia  1.    The  roof  of  a  houw  *,,  88'  lon^  and  it  w».  «»v  , 
the  ndfl-e  to  the  ea ve.  on  each  iide      I  r  ''"'"" 

9"  wide  were  required  to  cover  the  mlf    f  ".""^  '""'^'"'  "'  "''"« 
the  weather  ,''""*"'  "°*"  '^e  roof.  ,f  they  were  Uid  0"  to 

weight"',  %:aT  "'  '^^  ""  '^«  -'•  ^'  «  «."-  foot 

4.    Find  the  cost  of  the  .late  at  16.75  per  square, 
enured;:?  fhfrl?;  '''''''"'  ^^  '-^'^^^  ^^^  -  the 

chLdt:ora%L785'"xS'::'""r''."f  •  '"""'•^  ^^  p- 

»    FinH  »h       TV  ;  '  '^"'""'""'S  4  bunches  per  square  ? 

7.    Find  the  cost  of  the  roof  at  t6,x,r  square. 

weath?r°^HrwL;'v"S;"th""'   "^  '"!'    '^    '"""-    ^"    "^e 
cover  a  square^     hT;  T*?'  "*""»'«'  •"•«  "^^1"i'ed  to 

mas  rsoo.  AS.  — U  l""'"' i 
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9.   How  many  pieces  of  maple  flooring,  14'  long  and  2i" 
wide  when  laid,  are  required  for  the  floor 
of  a  room  12'  x  14'  ?  ' 

10.   The    boards    are  J"   thick.     Since 
they  were  3"  wide  before  being  tongued 
and  grooved,  they  are  sold  as  boards  3"  wide.     Find  the  cost 
of  the  flooring  at  *35  per  M. 

U.  How  many  days  will  be  required  to  lay  a  mosaic  tile 
floor  m  a  room  48'  x  36',  if  the  tiler  can  lay  in  a  day  20  sheets 
of  tile,  .•ichsheet2'xl'? 

foo"?  ^^*  ^^  ^  *^*  ""**  "^  *''*  ^°°'  "*  *^-^^  ^'  '^"*'« 

PLASTBRmO  AMD  PAOTTmo 

314.  The  unit  of  plastering,  painting,  and  kalsomining  is 
usually  the  square  yard. 

Uths  are  4  feet  long  and  there  are  50  or  100  in  a  bnndle.  In  this  book  a 
bnndle  meaaa  XOO  laths.    A  iractional  part  of  a  bundle  cannot  be^^^t 

Custom  is  not  uniform  as  to  allowances  for  openings  and 
baseboard.  Consequently  to  avoid  misunderstandings,  a  writ- 
ten  contract  should  be  made. 


WSITTEir  EXERCISES 

31&  The  second  story  of  a  cottage  consisted  of  4  bedrooms. 
Each  was  18'  x  12'  and  9'  high,  with  2  windows,  each  8'6"  x  6' 
and  1  door  3'  x  7'.     Find  the  foUowing,  deducting  openings : 

1.  The  number  of  laths  required,  if  1500  cover  100  sq.  yd. 

2.  The  cost  of  putting  on  the  laths  at  6^  per  sq.  yd. 

3.  The  number  of  days  it  will  take  a  plasterer  to  lay  on 
three  coats,  if  he  can  plaster  144  sq.  yd.  of  first  coat  per  day, 
f  as  much  of  second  coat,  and  i  as  much  of  third  coat. 

4.  The  cost  of  plastering  the  rooms  at  83^  per  sq.  yd. 
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9.  In  fireproof  construction  expanded  metal  or  wir»  lath- 
.re  "sed  mstead  of  wooden  ones.  In  plastering  a  rZso' ' 
fo,  r/  "  ^^ff<J"°t-»  J  for  8  windows,  each  7'  x7'9"  and 
cost  at  70^  per  square  yard  than  ordinary  construction  at  4oJ? 
«.  If  1  geUon  of  stain  will  cover  400  square  feet  of  soft 
wood    how  much  stain   will  be  required   to  g  v    a  cL  „ 

tZwJ^ZtT  T-""^/  feet  high  Lund  a'lm 
-="  X17    6  ,  deducting  7o  square  feet  for  openings? 

feet  deep  and  86  feet  high,  a  painter,  after  deducting  the  area 
of  8  windows,  each  8'  x  8',  charged  27  f!  per  square  yard  Zd 
60/  for  each  window.     Find  the  cost  to  the  o™     ^      ' 

PAPERING  Airo  CARPEXmO 
aa   Wall  paper  is  sold  in  single  rolls  8  yards  lon<r  „,  ,•„ 
do«b,e  roll.  16  yards  long.    It  is  uLally  18  inches  JX''  Con- 
sequently for  such  a  width  2  vertical  strips  are  required  for 
each  yard  of  the  distance  around  the  room.  ^ 

Fractional  parts  of  rolls  are  not  sold. 
_^  Borders  or  friezes  are  sold  by  the  llaear  yard.     They  vary 

va5!:,?T"°^.''  '"^^  ^y  ^^'  "°*"  y"^-     It  is  usually  1 
yard  or  |  of  a  yard  in  width.  ' 

Matting,  oUcloth,  linoleum,  etc.,  are  o     -arious  widths. 

3ia    In  practice  it  is  not  always  worth  while,  or  even  dos- 

ma°t  r'-'^f  .-f  -*  oi  papering  or  ca;petinrroom  . 
.11^^  .'""f'*'  "  '^'  approximate  cost,  making  liberal 
allowances  for  doors  and  windows,  for  matching  patterns,  et™. 

No  allowance  for  matching  the  pattern  is  ne.««ary  for  the  first  strip. 
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WBITTIH  BURCI8B8 

31ft  1.  A  room  21'  x  18'  has  3  windows  and  2  doors     Ho- 
many  stnps  of  wall  paper  18  inches  wide  are  nl^arf  to 

iz:iTrr '''  ^""'-  ^^^-""^ '  ^-  -^  ^^^ 

can  W  fro.n  a  roll.     Pi„d  the  cost  of  papertr  t rlt S 

3.  How  much  does  the  border  cost  at  7^  per  foot  ? 

sti  ip.     How  much  does  this  paper  cost  at  35^  per  roll  ■> 

a.  Find  the  expense  of  carpeting  this  room  with  carpet  4 
yd.  w.de,  costing  87^^  per  yard,  strips  running  the  lon^Ty  * 

8"  t\^Z  ""•'JuV'tT'  '*  ''  *°  ^^'  *•>«  ^""o  °f  ■»  room  14' 

sinl  roll  r  .  "''i'  "'^  *•""  »^"*  ^  «'"P«  «''«i'.  than  with 
single  roUs  that  give  8  strips  each,  if  9  strips  are  allowed  for 
openings,  the  price  per  roU  being  25^,  per  do^ubla  roU  60/? 

■>■  A  room  in  which  I  wish  to  lay  matting  36''  wid«  «n^ 
posting  45/  per  yard  is  14'  x  18'.  L  it  cheaper  t.^  The 
matting  the  long  or  the  short  way,  and  how  much  cheap^^? 

8.  J"ind  the  cost  of  enough  linoleum  2  yards  wid«  t^  n„™. 
the  floor  of  an  office  ^4'xl6'4",  at  tl.lT^r  qL^^' 
strips  running  the  short  way.  "quare  yard, 

9.  Find  the  cost  of  carpeting  a  room  60'  x  55'  wifh  Victoria 
Wilton  carpet  27  inches  wide  at  *2.35  per  yard,  making  ^o 
allowance  for  matching  the  pattern.  ^ 

27?;  h"^  ^'m  ^'^'  ^^^' ''  *°  ^  ""^''"^  ^'^  Axmlnster  carpet 
27  inches  wide  costing  f  1.75  per  yard.     Allowing  in  all  U^d 
for  matching  the  pattern,  how  much  carpet  will  be  required  a 
the  stnps  run  the  long  way?    Find  the  cost  of  the  carpet 
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WHITTtM  IXXSCISn 

wercut-12''  St;  0' lorsr' " "  t^'^^  ^"^'  '*"p« 

If  the  number  of  wa^n  lold/;!"  STw  '"'  "  "''^''"  '°""- 
of  sod  were  used  ?  '  '*°"'  """^  •?«<"■«  y<»-rf» 

..oU';'r,«r4  It"'  Ln  t"'" '"  -  '"'• 

yarrf.  "^       "**•     ^'"^  "^°  the  cost  per  square 

Elevating  and  levelling  ground,  14.76. 

Labor,  1  man  laying  53  «,„are  yarda  per  day,  at  .3  per  day 

fee'-  Ji^ttrthe™  lytr^'''  ^"^  '''  ^-'  °^  street  60 

per  square  yJl^Z^Z^'l  ITT  '°""'""°''  ^"*  «^^ 
_   TT  ,  '^P"*"*^-lo  per  square  yard. 

long  fnTsJStJll'  ri  llT''''  ^  "^^^'^^'"^"^^  i  -"« 
'      *  "^^a  per  square  yard  ? 

.2-36;"?.;':l,t,;,u°'  ■"■""' "» ■"•  "^  "«■  -p'«j'  " 


tt 
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10.   How  many  briok»  are  required  for  a  wall  26'  Ion<y   12' 
high,  and  8'  thick,  if  22}  brick,  with  morUr  occupy  1  c.-biclii  ? 
U.   Find  the  cost  of  the  brick  at  *7.60  per  M. 
U.   Find  the  cost  of  the  waU  at  $12  per  M  brick,  laid. 

13.  How  many  «</„•<.  yard,  of  mortar  are  required,  if  1000 
bnck  are  laid  in  .7  of  a  cubic  yard  of  mortar? 

14.  Find  the  weiglit  of  the  wall,  if  1  cu.  ft.  weighs  125  lb. 

15.  How  much  will  it  cost  to  build  a  wall  80'  lonjr,  4' 
high,  and  3'  thick  of  hollow  concrete  blocks  82"  x  9"  x  12" 
costing  26^  each,  laid/  **  ^' ' 

16.  The  front  wall  of  a  house  22'  wide  und  64'  high  was  of 
ashlar  (cut  scone)  masonry  2'  thick.  Deducting  4  of  the  waU 
for  openings,  find  the  cost  at  #25.20  per  cubic  yard. 

17.  Find  the  cost,  at  60^  per  square  foot,  of  dressing  a  stone 
doorstep  5  long,  8'  wide,  and  7"  thick,  on  the  top,  ends,  and 
one  long  side. 

l,-^"  o"7  i""*"^  ""^'^  y"*^*  '^^'■''  *•>«'«  i°  a  concrete  wall  6' 
high,  2'  thick,  and  64'  long  ? 

19.  If  1  cubic  yard  of  this  concrete  consisted  of  1*  barrel,  of 
cement  of  3|  cubic  feet  each,  twice  as  much  sand!  and  four 
times  as  much  broken  stone,  how  many  barrels  of  cement  and 
how  many  cvinc  yard,  of  sand  and  of  stone  were  used  in  all  ? 

ao.  The  cement  cost  the  contractor  *2  per  barrel ;  the  sand 
iof  per  cubic  yard  for  loading,  20^  for  carting,  and  15)*  for 
screening;  and  the  broken  stone  90^  per  cubic  yard  If  §1 
was  the  additional  cost  per  cubic  yard  for  mixing  and  laying  the 
concrete,  hnd  the  total  cost  to  the  contractor. 

ai.  The  specific  gravity  of  clay  is  about  1.2.  Find  the 
weight  of  a  cubic  yard  of  clay. 

22.  The  specific  gravity  of  lead  is  11.35.  What  is  the  value 
of  a  cubic  foot  of  lead  at  iy  per  pound  ? 
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2Jcul,icfeet  of  water.  h„«  ,„uch  w  iL T    h   ^^^^  ^i  ''"''■'"'-" 

.wimming  in  fre«h  water  ?  i,  I,  w"    r  !  1-15""'"'    T  T'""" 

«•    How  much  le«a  force  i,  ll^TrnTV''"" 

X  1'  to  the  «„rf«ce  of  a  stream  t3t;  ilft  it'l':  ^'""^  '   ^  "' 

-jL.the:^^;-/'£:i-;r-;^^^^^^ 

about  the  length  of  1'  „f  „,«  on  the  equator!  "'  '"' 

knot,  of  the  li„„  th»t  are  reelcl  m^  T  '"  """""*  "'"  '"""'«'•  "f 

ond..  The«,  knot,  are  at  ,uch  dLta  o  "  ^'II  *"""■  """""■^  -"  "■■  ■"'  ««- 
the  given  ti,ne  i,  equal  to  trL,:„; :!;::;'''  '■■"'  """"*'  ^-■''■"  •""  '" 
-iling.  Thus,  if  the  log  fall"Xh1  ,d  14  k  T  "."',""  ','"  ''""  "'"'  "'"P  '" 
run,  out,  the  «hip  i„   fai  C  ui'/        t       '"'''''''' ™"'' '■>'''«  «'»*- 

second?  sailing?   how   many   feet   per 

au'houf 'h^  ra;';iu:r^';'r^'"^^  ^^^^^^^-  ^'^*  ^^-^^ 

a  day  of  24  hour^?   ^  "'''"  "^^  "'^^  ^""  ■"  ""  ''"•'■•'  in 

th.  nearest  hundredth,  "did  ttrav^r^erTu'r  """*''  ""''"  *° 

toS=  i^' wi:s:ir  LT^rsif  r  ^^^^  '--^'-^^ 

speed  in  knots  per  hour.  '^  ^"  approximate 
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"VBw  PROBLXHt  n  raDvimoa 

8  "f  «  nule.     How  muiy  acre*  of  wheat  hud  he  ?  ^ 

take .!.  pio:Voth  fl jiT"   " """'"  ""^'^ "'"'  ''""'•"  '^'•1  •' 

eoJ'poJ  iLtf'or" "'  r'  r" '"'"''  P*'  ''^^•'>  «-<»  ''^^  -"t.  at 

»";•  pv-r  uushel,  of  seed  used  on  the  890  acres. 


thrashed.  If  z^  ::r3srhrrd  :£  ^''t' 

8  per  acie,  hnd  the  whole  yield  of  both  fields, 
at  the  ra te  of  27  t!t  u  ^^*  """^  P"*  ''  ^"^^  2-bu8hel  sacks 

eaehdidSi!;:t:r;iThoie"c:;r^^^-°^^»^^^^^^ 
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'•   "T''*  owner  had  IiIn  lim  vent  cif  'n«o  i...  i   i 
•levator,  whuru  it  «,.-    i       ",      ' '"  •'•^^'>  ''iwlieU  cBrted  U.  hii 

"... nv;:~:j:;-is;ruri:,'„r '""■••  " 
-:»::tr;:i;i;ir;' ••^■"•-•'•: 

U-    "'*'f'"''"t'i".tftitiree.xpeiine  w«siOHa<:  7fi      i*  »l 
wa.  .old  at  ...  ,    .  ,..„„„,  :,„,3?;tXin'     '"  ^""^ 

w ".  m:;.;!  ■';:; :;:"i. ;?  ';':"^"-'  '''^>  ^-^^^ "-"«'« of 

Lawrence  K    e       'L  1'  f/    '  '',"""  '"''*"^'  •'""''«•  ""^  »'• 

IS.    If  loo  pounds  of  flour  mnlfo  ia<:  i  iu   i 

13.4.     Find  the  iZTlT^'o^     '     "''"■"''  ^^•'*'  ^^'^^d  States, 
"    In     905  M.  ""'  '"  ^*''"'  "'  ^''^^  -^-ntries. 

provinces  in  1905  „;!2?     i'  ^li'       "*"""  ^^•^^<''«'"'  »>„.    These 

Canada  fo'ianV     ^  "^^^        t  *""««  '^e  total  wheat  crop  of 

■  i^.i.      n  nat  was  ine  wheat  crop  of  1901  ? 
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ao"n  T't rii: ;:;''"  •="""•  -« "« -"-  -..i-r^i  to  chop 

MW  them  into  lojf*. 

If  each  received  #2.25 

per  (lav.  what   wore 

their  combined  wagen 

for  tile  156  dayii  ? 
ao.   ThowBgcHofUt 

teamsters  employed 
for  this  time  amount- 
ed to  «3863.20. 
How  much  (lid  oacli 
receive  j)cr  day? 

ai-  The  other  occii-  -•s™^^ 

pants  of  the  camp  were :  1  cook  «f  * Jfi  ^ 

*t  «80,  and  1  seller   whl  .     ^'  '"""*'''  ^  «''»«»  ^y 

to  the  mill  by  log  drivers      S.  viV  ^  7"' 8^""^*'' •^'''^" 

Pi»»  tli,  log,  ,„  po.,iio„,  „,„„j  ,2.56  p.,  j,j, 
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th*  dogifer,  who  fiMtens  thitm    «•>  ■     . 

"-a  into  ,.i,  „/,X    u  rr/  ;!'^''"  '""^  -- 

paid  during  tl.„  Heoaon  for  work  ,aiU,.  '"""''  '"" 

'Ti:Tr '-'  -'  '^^  ^-:52'::;.,;V""  -^^- 

•1-86  each.     Find  t.i^i    Tot!,  J^l  tr'^l'h  '  ""'  '  ''"""""'  "' 

>»,.  Ji;  'utctr  *;TrT  t  "■• --■  i^  • 

w.u.eh^..h«rtc:st[;::h:r;L:^:-? 

ai    ^      /  "' "-- °  I*""  «l"y-     F"'d  the  coHt  for  power 

M-   If  f  of  the  lumher.  was  spruce  worth  i 22  9<i  „.    m    ,      ■ 
worth  128.75  ner  M     an,!     ,  ,    *'^^-2'^Pe''M,  ^lypine 

perM.whatwa?tL^;,r'fo"  d"      """"'    ""■'''   «^»  '^ 
•  M    If  *»,  ,  '^"^  ^  "^"P"'  "f  95000  feet? 

supp!.^  by  the  mul  during  the  season. 
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aa     t'i    1    .1  '""loniii  w«r«  rciiiuvinl  f„r  the  .haft  7 

•••If  the  aveniffM 
time  ntqiiirwl  ti>  link 
•n<l  tiliilHfr  th«  t^iaft 
wan  ;l(15  day,  ,,«,  29l» 
feet,  how  many  j^^, 

did  it  Uke  for  this 
•haft » 

♦O-    ^"^  tunnollitijf 

the  underji^rounil  poa.    -^^^^■M^^^^^raM^ 

WKtM.  the  c<wt  per  lineal  yard  wa«  <t()rf  f  i^^^^l^KI 

'al-or.     Find  the  coat  of  tu"  „elZ/  '^T'^"  *'"'  *'^-''"  ^o' 

«.   The  cars  i„  which  th'  "  '"""''"         '"'"  '"  """^"'• 
totheahaftweigLd8.5^unr„rnT'"'  '"'""  "'«  """""• 

ton.  What  .aa^he  toui*::^  ;„/;::  :i7;''fr '""» 

«•   'I'he  rail,  upon  whirh  .L  '"'"'''''  *'"'"''  ■' 

rail,  for  a  track  180  ^a/dHiong    ""'  '""*  '°"'  """^  ""^  '«•'  "^ 

ce.i'aui;rr:tl^T2ffe;rp:^^^^^    ^-"^ "-  --  - 

to  reach  the  nurface  720  tet  Z^^T        """  '""*f  '^''^  "  '"'«« 

w  "h  t^z:::,  t/trZ:''zi  ^*  't  '-  '^y>  ^-^ 
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lafl 

«•■   I)c.l.Kting  ox,H,n«,.,  from  .,,.  .TiT 
l«lH.r.  what  wt.ro  the  .ni.a.r',    w  ,  ^^  ""-'"'"'•''   '"'  »•« 

i-T  .lay  f..  i..iK.r.s;:f  :„:;""■  "t"""^-  ""■''"'-'  *^-"i 

t'in.l  II...  .u.«t  for  2.  .lay,  ""''  ""'  ""''  «"^  ^"^  "-"P-ir.. 

2^  <l«yN  if  f.H..li„^   Z^     ^'"f  /•'",^-'-"  «*'  "...I"  |«.wer  for 

'"to  size..     If  „..,  4;,  breaker  bov.  '''•?'"'  ""  '•"»'  """«'» 

'.ow  «uch  did  each  recdve  ;X T"  "      *''"'"  *"  '  '">"' 

coal  thatriraTrato;::^  r\?^^^^^^^ 

•nd  90^  per  ton  for  Lfd  ^  llTwZ'"^  ";"  '"^  """'"^ 
M-    It  cost  tl.«  ™.  -1       \      '"""'*  Pl^^nts  on  thin  sale. 

^'rfrei,,.:::;,  '^;57'^i::r  "t'  ''\"°'"  '''^'-  ^-n 
at  i6.25  per  short  ^o^^^^HZ^i:^^^,  ""  ^"^  '"«  -' 

o^cJi  ;::s,o\T8or  *?:'  ^-r  '*' ''-  -'--^  '--- 

showed  an  ineroas      „   value  ofVslKn''^  "'""'•  '"  '"^^ 
value  of  the  output  in  ms?  *^'^*^"'*'^"-     What  was  the 
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much   did   it  cost   to, 
sink  a  gold  mine  shaft 
102  feet,  the   expense 
being  116.75  per  foot? 
M-  At  certain  levels 
horizontal     passages 
called  drifts  were  ex- 
t«nded  from  the  shaft. 
The  various  drifts  had 
lengths  of    184,   213, 
239,  180,  93,  198,  41, 
and    156  feet,  respec- 
tively.   Find  the  total 
length  of  the  drifts. 
63.   In  making  these  — =>^..:iS3L_j 

ftt    T^  •     •.     ,  *''«reused.     *ind  the  cost  of  nowdpr 
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■  •••   ^^nd  the  cost  of  fuBl  if  i«7i 

""•'  pip*  •521.28;  moidmuS  .li?!',    '  """•••'"■25i 
"P.™  o(  d.,elopl„g  a,,  "°^  •  '"-SI-      find  th„  ,„„„ 

«  r«d  .h.  ....  ^,  ,„,  „,  ,,^  J  j^  ^^^  ^^ 
materials?  "P*"^  *°'  labor,  implements,  a„d 

•."of  "r,.^i*r„rpo:'ro,r.d'd  ;:;t  «'«■-"  - 
-f«.H.™,jr,Cdr,:rnr"*' 

power  by  steam,  or  $TZ  tlTr^  "'".'  ^"^  ^^^  P«'  ^orse- 
of  a  steam  engine.  ^      ^  "'^  ^*^'=*"«  °>otof  instead 


PERCENTAGE 

[     322.   The  term  per  cent  means  ;jer  hundred,  or  hundredth*, 
Uuid  the  sign  for  it  is  %. 

I     6  per  cent,  0%,  y(j,  and  .06  represent  the  same  thing,  6  hundredths. 
I     32a  The  general  name  given  to  that  part  of  arithmetic  that 
\^treat8  of  per  cents  is  percentage. 
\  It  is  therefore  merely  an  application  of  decimal  fractions. 

WRTTTElf  EXERCISES 

324.  1.   Express  decimally  ;  then  as  a  common  fraction  in  its 
lowest  terms:  5%;  100%;  125%. 

SOLCTIONB 

6%=    .05;  also,      5%  =  ,},  =  ^. 
100%  =  1.00;  also,  100%  =  jJJ  =  1. 
125%  =1.25;  aIao,125%=H3  =  J. 
a.   Express  decimally  ;   then  as  a  common  fraction  in  its 
lowest  terms  :  33J  %  ;  J%. 

SOLCTIONS 
83i%=-33Jial80,83i%  =  ||l  =  |. 


1%  =  .00};  also,     }%  =  -1-  =    1 


'  100     200' 
It  is  evident  that  )  %  means  \  of  1  %.    What  does  J  %  mean  ?    f  %7 

Express  decimally  as  hundredths : 


3.  6% 

♦.  8% 

a.  17% 

6.  26% 

7.  76% 


8.  8J% 

9.  6J% 

xo.  ^% 

11.  17|% 

la.  15^% 
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13.  200% 

14.  12J%  . 
13.  175% 

16.  87^% 

17.  287^% 


\% 


18. 

19.  1% 

20.  1% 

21.  f% 

22.  J|% 
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Rxprew  m  a  common  fraction  in  its  lowest  terms: 


20% 
34.  45% 
25.  76% 
36.   66% 


37.  12i% 

38.  16f% 

39.  87^% 

30.  33i% 


31. 
33. 


34. 


2j% 
6i% 


35.  126% 

3«.  166% 

37.  295% 

38.  162^% 


39.   To  what  per  cent  is  |  equivalent  ?  J  ?  U  ? 
SuooESTiON.  -  To  liow  many  kumlredlh,  a  \  equal  ? 
Express  first  decimally  as  hundredths ;  then  as  per  cent  • 
"•    i  *^-n  «•     t  «•     A  ".     J  55.    S 

«•    h  44.     li  47.     ^  50.     ,V  53.    .^  56.    J 

«•    I  45.     1|  43.     ,V  «.     A  M.     ,7^  57.    J 

3a&  1.    What  is  J  of  24?    .25  of  24?    25  %  of  24? 
3.    What  part  of  24  is  6?   How  many  Imndredths  of  24  is  6? 
What  per  cent  of  24  is  6  ? 

3  Six  is  \  of  what  nuiuLer?  6  is  .25  of  what  number?  6  is 
i(>  %  of  what  number? 

In  1  you  have  found  a  per  cent  of  a  given  number;  in  2,  what 
per  cent  one  number  is  of  another;  in  3,  a  mmberw/ien  a  per  cent 
qf  it  t»  given.  '^ 

These  are  the  three  chief  types  of  problems  in  percentage. 

aaR  The  number  of  which  some  per  cent  is  found  is  caUed 
the  base. 

327.  The  number  of  hundredths  found  is  called  the  rate  or 
the  rate  per  cent. 

328.  The  result  obtained  by  finding  a  per  cent  of  the  base  is 
called  the  percentage. 

ThuB,  in  25  %  of  24  =  e,  24  i,  the  *««,  25  %  the  rale,  and  6  the  f^centage. 

329.  The  sum  of  the  base  and  the  percentage  is  called  the 
amount,  and  the  base  less  the  percentage  is  called  the  difference. 

TRIBO  PICO.  AB.  —  13 
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33a   Memorize  and  appl     whenever  possible : 


33L  Finding  a  per  cent  of  a  number. 

EXERCISES 

1-    Find  2%.  or  .02,  „f  400;  ;i%  of  MO;  7%  of  200 
Find?""'  """'^  "'"  ^^ ^" '"'  *'  "^  ^"  '  '-^  ^"  "^  ^**  •  ^H  %  of  60? 

3.  6%  of  300  6.    20%  of  35  bu.  9.    STJ  %  of  «48 

4.  4JO600  7.    25%  of  60  yd.  10.    66%  of  189 

capital  .8  invested  in  Mexican  mines  ' 

ma"e  n^'ot^'^Tu^lI^tt  ^"  ^"^  ''^*''^'  •'^?--"^'  ^«  * 
only?  ^         """"  '"""y  ™»>'e  metal  toys 

WRITTE5  EXERCISES 

33a  1.    Find  45i%  of  185.76  ,  al«o  37J%  of  110.08 
185.76 

-^  37i%  of  110.08  = 

9  2880  a        ^^-"^^ 

74  304 


^  of  ;;0. 08  =  41.28 


84.2112 
The  percentage  equal,  the  bate  multiplied  by  the  raU 


Find: 
a-    16%  of  #4-124 
3-    «0%of«7500 
••   40%  of  860  T. 
»•   4(ii%  of  5280  ft. 
•■    125%  of  5424  gi,l. 
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'•  \%  -f  160cu.  in. 

••  'il}%  of  14,046 

»•  87^%  of  16,992 

».  ]88i%  of  58,254 

"•  1 62  j%  of  68,464 


la     r..  ti.       ..  '"-17o  <)t  68,464 

nd  hemtito  ?  °  '"  "'""""^  '™"  •  1»8  ion  of 

66%  was  red  fir,  18%  nine^^  '  ?!  'T"""'*  ^**''  "'  ^hich 

and  4%  other  k  ndj  "^^"'.d  1  '""'""'  '^^  ''''"'•^'''  "^^  ""^ar, 
16.    WhenthJ  *""'*''«"*""'""' of  each  per  acre. 

121,900  OOO^S    heThZ  ^'f  '''  ""f/"^  '  ^'^  -°-'««J  ^ 

approxi„,ateV!;  repretT,  r^      /n'  "'"'  ''°""*"''«  -« 
the  value  of  each  counTr"   1^  ""  '°"°"'"«  S'»P''-     Find 


If  57J%  of  the  commerce  of  Great  Rrifn.n  .„^  t    i      . 
was  exports,  what  npr  Ponf  „      •  7    ""•"ain  and  Ireland 

f     '"''  wnac  per  cent  was  imports  '     What  w.a  n         i 
of  the  imports  ?  of  the  usports  ?  ^  "'*  ^^^"* 
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3aa  Flndiof  what  p«r  cent  one  number  is  of  anotbtr. 

tXBKCISBS 

1.    What  part  of  80  «  6?    How  many  hundredth,  of  80  i.  6' 
What  per  cent  of  80  ig  67 

a.    What  part  of  .48  i8  .12?     What  per  cent  of  .48  is  .12? 

3.  WhatpartofJisJ?     What  per  cent  of  J  is  i  ? 
What  per  cent  of 

4.  20  is  16?  6.    «(10is«60?  a.    }isi? 

5.  44  is  11?  7.    «85is«14?  9.    }i8i? 

10.    An  elephant  at  the  park  eats  100  lb.  of  hay  daily    a 

U.  If  Olive  and  John  used  3  qt.  of  cream  and  2  qt.  of  milk 
in  making  ice  cream,  what  per  cent  of  the  mixture  was  cream? 

la.  Of  the  800  coal  mines  in  operation  in  India  recently,  260 
were  m  the  proyinoe  of  Bengal.    What  per  cent  were  in  Bengal? 

WPJTTKR  KXEHCmS 

33*.  1.   What  per  cent  of  1566  is  93.96  ? 
.06 


1666)93.96 
98  96 


Since  98.96  ia  5^  of  1586,  and  2i^  =  ,06, 
93.96  is  6%  of  1586. 
Test.     6  %  of  1568  =  83.08. 

f /R^*i*o^^T'"*'*^*  ^'^"'*''  "'"  P"'"'^"'"  °^  '•>«  base  and  the 
rate  (j  dSJ),  the  rate  equah  the  percentage  divided  by  the  bate. 
What  per  cent  of 
a.   160  is  $14?    6.  fl600i8«32?  lo.   80  is  |  ? 

3.  $75i8«60?    7.   150  yd.  is  900  yd.  ?     •    u.   J  is  J  » 

4.  $14  is  tl6  ?    8.   900  yd.  is  150  yd.  ?         u.    1  is  .626  ? 
s.   »16i8il4?    9.   8hr.i8  2hr.40min.?     13.   .76  is  .12J? 
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t„«;      T      "T''*'''  '"  ^^'  *6^.<)00.000  worth  of  agricul 
tural  pr.Klu...  «,.U  ♦  HH.OOO.OOO  of  aninu.l  product..     WhJ    " l 
cent  of  tl,e  total  value  of  the.e  pro<luctH  wa-  each  cla«.y       ^ 

a^";iewt  U  "  """!  °'  "'"  """"^  ^''""  ^"""  "•«•-"•'  ^''o*'  aver- 
age  yield  i»  1|  pound*  apiece,  in  cocoa  butter,  if  the  cocoa  butt«r 
amounts  to  910  pouiidH  ?  ""*' 

17.  If  160  lb  of  "lead,"  used  in  a  medium  grade  of  lead 
P^.c,U,  consisted  of  88.]  lb.  of  graphite  and  the  fe^  W  fini 
the  per  cent  of  each  substance  in  the  mixture.  ^' 

™r^.  ^  u  Kohinoor    diamond   when   first   cut   weighed   279 
Find    to  tlr  ""  r  "''""'  ""^  ""'*  ^''^  -'«»-'  iS  oanus 
I^ond'cuX':"^"*  ^^^  "^'^^  ^^  '-  ^°  -^'>'  <•-  to  the 

io"52T'rdrsL;arer^^^^^^^^ 

to  the  nearest  tenth  of  the  nnmll^^!!  undt' w^hlJtt 
Saskatchewan  was  the  number  in  Alberta? 

ao.  Find,  to  the  nearest 
tenth  of  a  per  cent,  what  per 
cent  the  population  of  each 
continental  division  is  of  the 
population  of  the  world;  what 
per  cent  the  area  of  each 
division  is  of  the  total  land 
area. 


CONTmiNTAL 

Divisions 


Ark*  in 
K'i-  Mll.lii 

north  America  ti,430,oao 
South  America  <i,8JJ<>,000 
Euro[)«  .  .  ,  ,(,842,000 
*»'»  ■  .  .  .  17,068,000 
Africa  .  .  .11,812.000 
Australia,  etc.  3,486,000 
8.  Polar  Lands  2M,000 
Total!  "7777:7:^: 


PoPtTLATlDN 

108 ,808.000 
38,48:!.U00 
3U(i,4OH,00O 
00«,(i74,00O 
140,274,000 
)>,4M,000 


Tf  Gre^t  Brl  'Trrf  '<^^  """on  was  of  the  commerce 
ot  Great  Britain  and  Ireland;  also  what  per  P«nt  the  <-on-r,Pr -. 
of  each  nation  was  of  the  commerce  of  th'e  United  Stated 
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*ind  the  number  of  which 

'•«««•»*  ..   140  i«  1407.  n.   338i.87jJ 

''"nTBll  UURCIStS 

^aa  1.  Find  the  number  of  which  989.76  is  85^. 

SotUTIOHg 

86%  of  the  number  =  oao  75 
JU.  nf  tko  .. L_        '     ' 


1.    SilMM 


■nd 

2.  Or,  let 


■nd 


Then, 


--  ~^.  —  ■f.m.fn, 

m  ot  the  numbers  938.75 

iH  of  the  number  =  039.75 '+  36,  or  2«J1 

tlie  number  =  ^885.  ^^ 

I  =  the  number. 
.8«x  =  9,'J0.76, 

'  =  «;!0.73  +  .3«=2e8«. 


»•«.   86%  of  2685  =  939.75. 

a.   Find  the  number  of  which  50.65  ia  62^%. 

SOLtTTIOX 

60.86..62J.60,66.,  =  i"i^8     8^3j^ 
T-t.  62}  %,  or  I,  of  80.88  =  60.55. 


TIIIKO  fU)OK 


lOtf 


10.   6200  is  «^^ 
U.  4o25  ia  62J% 


*'ind  the  number  of  which 

•■   •2184i,01^         a.   •«8.90i,lA% 
*•   tSWiHaj^  ,.  ,2.25  u  656 

».    #6500  i„  62,1%        8     •<■.  7S  ;.  90  1-., 
1.     uru  .  .     .  ••••>■  78  1.88^%       u.   4r,25  i.  621% 

ROM  au'cwCi«:,",hi,';-„r°  "•"■"'■ "»-  »-* 

-.r.  tl,.„  i„  .ii'  ••"•  ■'"'J  «l™-  how  mn, ,«„„g„  ,„„|,„ 

C<>«IPro<Iaction-P,tc«ati 


Cenau,  n^  ^  jy^ ^ 


*"'  PROORfo«,VK  ARITHMKT.C 

••    How  ,„uch  U  25  i*         „..    .  ':i'".="-'  *"'2«-? 


100% -20*.  or    ./.Tf  25-'  *■"-"*•  "'  »^<'*-  »'  25  -  ? 


100% -20%.  or    .%.of25-'' 

«•    "  a  number  k  docruased  fm.n  <in  .     i  -      . 
cent  of  deoreaw  ?  """  ^^  '»  J*^  *•»<»'  «  the  per 

W«nTm  IXMCUB8 

raucn  >.  1800  d-ci-oMod  hy  87J  %  of  it-elf 

of  increaw  ?  ■"""'■      " "«  ^M  the  per  cent 

and  coverings,  what  was  the  «!tt°  wShTof  I""  ""■''  '^"'' 
^  «•    The  bark  from  a  cork  tree  1  I  ''"'""'"'  ' 

^3i%  in  weight  by  boili„V";  waT      '"""'"'''' ^«''"'=«'' 
being  thu»  reduced  2o%.     Find  »!«„  ,  w^^'''  ''"  -'»'" 
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••    Ou  acoount  of  coniiwtiiion  U)t»»»    . 
•tone  U«,.  th,  ,t„„         me      *4«  r      /   '"•^'»'  «'""'l«w<- 
w«  cut  down  t„  ♦  ,«.X     1":^  *  "  ""'""">  "^  A-Ho. 

number  ine^iu^Vr^Tf  •t;fjn''V  ''  I''"  "-»-'^    "  • 
»•   "  I  "f  a  number  i!24  T  '  ""'"' '"  ""  ""»»«'? 

What  number  increaeed  by  Wh!."     "^ '"•*""  »'""««'• 

••  "J6  of  it«,lf,.  22,800?  !"     ;  *  "  .•'•'"-8800? 

••   12J%  ofit.elf-7000? 


34a  1. 


WHITTBH  BXUCUCS 

What  number  increased  bv  5o«  ,>f  1.    u 

"u  oy  oj%  of  itaelf  equals  810? 

,      „  SotUTIOJCH 

'•  Since  310  ia  miu.i  #-,  .       ,  . 

Hence  the  number  i,  :il()  .-  ,.m,  or  -.rK) 
Tlipu  ^  -  the  number. 

thatU,       '  f^,^'*''''  =  ^+S5x  =  3I0j 

u  1.65*  =  310  • 

Tm.  2uo  .^  6o  X  of  .,H,  =  aoo  +  110  =  310.      "■"" 


■■    What  nunbar  utorKM.,1  \,y  371  «    ,   .    „ 


<j660 

I 

1066 


HoLi'Tiiim 


9-  Or,  kl 

TUn,  „  ' " "'"  niimtii.,. 

thai,,  '-'"*X»fx,x     j^.  ,M«,, 

What  number  increM«Kl  by  w».„,         .       . 

••    lS*..fiUolf-,;,8/         /''«'"""'»'«' d.ore«^  by 

••    26*ofit.elf.305?  ,     '?  J  "J  i«-'^- ^-'m? 

tim.it  be-.  ehT «::«::  t'  ■'",^r"^*'  ""r^^^ "-'  --" 

w-  iU  original"  S  """'  "*  "■•'«'"«•  """«•      What 

or  nit  r:rr.^K:r:r-  ^^^-^  ".ini-n  bu.he.. 

^0.    The  ice  taken  fro.„  a  r  vt  „    "I"""  """  ' 
»<"«,  or  6896  Ie«  than  the  crT^th^'^'' "*""""  ""^  '•''''*'•""<' 
many  tonn  of  ice  ,vere  harveSth        '"'""""'  *'■■"""•     ""'^ 

cleaned  frorth^Zero;  f  C  ''t''  ^"'"^  "'  "'^^  -- 
than  the  amount  removed  i„  J.^^"  „"""  ^'"'  '^"^  "'"re 
moved  in  June:'  '"  "^''"''-     ""«'  "uoh  dirt  w««  re- 


THfRn  HOOK 

M 

^■^  It4ta       '    w ,1 


II  I  •<•  •MUU.M      I 

•"Wn-oumU  .lid  the  L^ulwir.  ""    *"'*'    ^''Jrht.    how 

""K  wa,  und«rgrou„d  /  *       "*"  "'""""'•  "'  1.716,000 

1*    'n  the  manufactuio  of  V'Oitnn  .     .  . 
oHhe  material  u«,dw««Iru  J,  n       'r.'"' "'"'''  ^^  l«"nU. 

f^anada.  T...„tv-.ivo  el  t'  t"l  ""  '"'"""'""^  »'•  '™« 
«t«tee  w...  80%  ic...  „„V  ^l/'  "  "f  »"''"""  f-"'  the  United 
">"«'.  did  (Jr..,  Britain   ,„•,"!  r**'''  ''""*  "'"^^     """ 

*•    The  ,.r™.„etio„  of      .-       „   n         *'"" '^"""''^^ 
year  wa.s  920.000  tons,  or  68^  1       f  ernmny  during  a   recent 
■n  this  country.  an,\^Z  ,^^'  '^  "'»«  ^l.e  amount  produced 
En"!!!"-!      «..  -s  %  more  than  tl,«  .-.^..-^        t- "uucea 

^    •  ''"''  ^-^ ""'  -'p"t  "^  -teeri;:^;:/^;;^-'* '" 
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PROFIT   AW)   LOSS 

wi  th'e  ;r/t  ruTplir  ^-•'^  -^  - '--  -'  ^^  ^-  ^-'•- 

lOM  IB  «3J  %  of  the  cost,  what  is  the  cost  ? 

S.  The  selling  price  of  some  linen  is  24  ^  a  varri      Wi.»f 
the  cost,  if  there  is  20 ?&  gain?  if  there  is  L/lot'  "" 

or!fthriT;r '  ^'''"  °^  "^ '"- ''  '-^"-'^  -  *•>«  -- 

r  To  IS       "  "  '""^""^^^ ''"«  «"d  *•>«  -'"ng  P^  'below 

ic^iorefrLifiri:?,^^^^^^^^ 

Thua,  if  the  key  is  ''«"«/  r  0  y  » 

12  3  4  5    6  7  8  9  0*°°"'*  «Peat«r  x,  an  article 
that  cort  •3.65  and  i,  «,ld  for  14.20  may  be  marked  «£. 

ofSfriT"  '^'^'°  °^  '"■^'*™^>-  ^y'nbolst 
tawL  .""  T^'""^  ^"°'^'^-  For  exan,,,le, 
t^ng  such  a  diagram  as   is   shown   here   to 

^nted  h""?."^'  *''  ""''  '^'^"^  •"'^y  be  repre- 


J 
1 


U 
2 


L 
3 


3 
4 


6 


1 
7 


n 

8 


r 

9 


In  this  system  A  may  be  used  for  0  and  V  for  a  repeater. 
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M6 


wwTTMr  Bxncnn 

let  ..t 

9.  J2^ 
pgtt 

10.    ^ 
a«re 


1. 


a. 


aor 


3.     ^^ 
n/ 

f» 


s.  ££? 

6.    ^ 

pxi 


7.    i!! 


Mark  goods 


•"or  exerciHes  11-26  nan  fj,«  i 
costing  aa  follows  tobe"    h  It'lfrZ  "  ^  '''■ 

Mark  goods  costing  as  follows  to  be  sold  at  in  t.  , 

-  Jeans,  l^VlVj/  L    V    •!'.T^'*^' 

a3-  Blueprints,  4/26  ^  J*^'''''  •^•^"'  ^^'^^ 

27    Wh.      ^    ^'^^^'  «•  B'°adcloth,t2.76,40* 

Pound.rifeo^^/otj^r^'^  '^  ""^''^  *-  »*  '^  -U  pe, 

38.  An  ice  dealer  who  bouirlif  snn  * 
.t  at  the  rate  of  25^  per  100  3^!     pTn?,,  '"  '''  *''<>•  ""'-^ 

»•   The  gain  on  a  sale  of  r  V        ^""""^  P*^  cent  of  gain. 
30%  of  theLt.     FiShe  eo"    ""'  -«  «157.53,  which^as 

«>■   A  printer  sold  3000  spp^I  no*  1 

J.".  »ii  ii„  fig.,  i,',„  g,S^  • ,  '"'  "^  f«  >»*•' 
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per  cent  did  he  gain  ?  ''"'  """'''«'  ^"'"e-     What 

800OMTIOW.     80*  of  m«rW.»       I 

m-ked,  if  they  coi  hirr3:^;?pr:;e  ?  *  ""•'  ^""^  "«-  *^«^ 

"^  A  manufacturer  anU  <;n  „■ 
at  f  48  per  piece.      O^  Z  ifalfTtl        T'"^*^^"  "'  --«»« 
ontheremainderhe  lost  20%      Dd  J  '^'"''^  ^"^i  and 

how  much ?  '^^     "'"  "®  ga'n  or  lose  on  all  and 

COMMISSI  AND  BROKERAGE 

foran;tht?.r;e:;:ir;r:ir^ ''  "^"^-'^  ^--- 

In  general  .  cn„„i.,io„  f„ ° V  """"'"^O" ""'hant,  or  abroker. 
broke,  ,i™p,y  arra„rX^  rstrlt?'^  ""^  '"«  «°°*'-  -""«  » 
di^ctlyfrom  the  seUer  to  the  pu^";  '"'"•"^'  '^«  ^oods  being  .hipped 

sorpeJtntTf7:t;,i-j-r-^  "^'^^  -^^-'^  - 

or  brokerage.  involved,  and  is  called  commission, 

bo.^rrcra:rit;;:ro?  tC  -i  °^  ">«  -°-  °^  ->««,  a 

•ome  per  cent  of  the  money  Zu^M  ™'* '  *  '=''"^'"'''  "onimi^ion  ia 

Ado     Ttt, 

have  been  p^STs  l^Ute  It^  ^Jl^r"  *""  °'''-  ^P^"- 
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f  16.T6  for  cartage,  andllfi  fl't  J;  '^S-  V""  '"'  '-^^t     ^ 
and  the  net  proceeds.  "'*'"•     *"">  his  conunwsion 

Solution 
Amount  of  Mle8  =  i.;5o,,. 

Coinmig,ion         =    Xot  toirKn'' .  •21,750.00 

Freight  and  cartage           '     '^""  =  •<•''«•«" 
Storage.     ...         "5.76 

Netproceed..    . '  -^      _m^ 

If,-    J  .,  •21,164.25 

Z!!!^!!!:!!:!^!^^       -'  P^-eeds : 

i->lci         1  FuiBHT,  HTc.  Bin  or 

'    CouiMiax 


creditor  receive?  ^'   commission.      How  much  did  the 

-.=fe  z,«  fate  of  commission  ? 


1/ 
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14.  Find  the  net  proceed*  from  the  sale  of  1840  poands  of 
drened  poultry  at  16  ^  per  pound,  commission  6  %. 

«.  How  much  did  a  broker  receive  for  purchasing  91,000 
pound*  of  coffee  for  an  importer  @  9/,  brokerage  J  %  ? 

M.  My  agent  sold  a  city  house  for  me  for  «6600,  commis- 
sion 2  %;  also  some  country  property  for  «  2800,  commission  8  %. 
Find  my  net  proceeds  from  the  two  sales. 

17.  One  month  an  agent  secured  346  subscriptions  to  a 
dollar  magazine,  earning  «86.50.     Find  his  rate  of  commission. 

18.  If  a  salesman  received  «.3750  one  year  as  commission  on 
sales  amounting  to  ♦  50,000,  what  was  his  rate  of  commission? 

19.  A  commercial  traveler  receives  a  salary  of  *26  a  week 
and  2%  commission  on  his  sales.  If  his  sales  amount  to 
» 75,000  in  a  year,  what  is  his  income  for  the  year? 

ao.  A  salesman  for  an  importing  house  U  offered  his  choice 
of  a  salary  of  »2600  a  year,  or  11500  a  year  with  a  commission 
of  2%  on  his  sales,  or  6  %  commission  on  all  sales.  He  accepts 
the  second  offer  and  sells  goods  to  the  value  of  «  60,000.  How 
much  better  off  is  he  than  by  the  first  offer  ?  how  much  worse 
off  than  by  the  third? 

ai.  Maxwell  &  Thurston,  commission  merchanta,  buy  for 
Stafford  &  Sons,  'rrocers,  625  pounds  of  butter  @  19^,  846 
pounds  of  butter  J  17J<  3000  eggs  at  11.60  per  hundred, 
126J  pounds  of  cheese  @  11|  ^,  and  20  barrels  of  sweet  pota. 
toes  @  «1.75  ;  commission  2  %,  cartage  $2.60.  What  is  the 
indebtedness  of  the  grocers  to  the  commission  merchants  ? 

aa.  A  grain  dealer  in  Quebec  bought  8000  bushels  of  shelled 
corn  through  a  commission  merchant  in  Ciiicago  @  22  <  com- 
mission 2% .  The  freight  cost »  806.40.  Unloading  cost  *'30.40, 
cartage  *80,  and  elevator  charges  were  }  ^  per  bushel.  Find  the 
total  cost  and  the  coat  psr  bughti  in  the  elevator  at  Quebec 


L^ 


U^ 


\ 
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COmCBRCIAL  DISCOUKT 

381.  A  deduction  from  th«  price  of  .nythiiiK  i»  o«Ued  h 
commercul  dlacount. 

I J!!."^*"'"!!!;"  ""*  '"'°'"*''  "^'"^•"  '""•  cUloguM  .nd  price  li.(»  with 

Ti^  u  .  r*"™*"  "^"y'"*  •"«""""•  ""-""ling  to  thefluctu^^ 
of  th.  m.rket  Sometime  when  the  good.  «.l,l  .re  to  be  p.id  f or  .t  Z. 
futur.  tame.  -  dUoount  i,  .Ulowed  for  payment  before  that  tim. 


Several  successive  discounts  are  often  allowed.  The 
first  18  a  discount  from  the  list  price,  the  second  from  the 
remainder,  the  third  from  the  second  remainder,  and  so  on. 

f^J^"  ^""^  ^"'"•"'ng  after  deducting  all  discounts  is 
oaUed  the  net  price. 

WKITTBIC  EXERCISES 

W*.  1.   Find  the  net  price  of  an  automobile  listed  at  *  2400 
the  discounts  are  25  %,  20  %,  and  10  ^. 

List  price 
Less  25  % 
Remainder 
Less  20% 
Remainder 
Less  10  ^{i 
Remainder   f  1296 

Or,  90%  of  80%  of  75%  of  §2400=54%  of  §2400  =  «1296. 

Theflrrt  di„x.unt  reduces  the  price  to  100%  -  25  ^  or  75%,  of  the  list 
I«loe,  the  second  discount  reduces  it  to  80%  of  this,  or  to  80%  of  75%  of 

THIRD  moo.  At.  —  14 


The  first  disccunt  is  26%  of  12400,  or  1600. 
Subtrmcting,  we  find  the  remiUnder,  11800. 
The  second  discount  is  20  %  of  »1800,  or  9360 
and  the  remainder  « 1440.  The  third  discount 
is  10%  of  •1440,  or  »144,  and  the  remainder 
•  1294. 


810 


PKO<iKK8.SIVK   AKrTHMKTIC 


li': 


26  *.  !k  """"'T  ^'  ""'•  "'"  ^•'«^°""'»  '«  '»»«  order  10*  20« 
26  *;  then  .„  the  order  20%.  25%,  10%  ;  and  co„,«re*;S 

On  the  following  bill,  fi„d  net  a.nount«  and  total  di^ounU^ 

«.  fOOO,  disoounta  20%  and  10%. 

«•   tTSO,  dJBcounU  80%  uad  20%. 

».   #840,  discounts  20%,  lo%,  and  6%. 

••  1982,  discounts  25%,  lfi%,  and  6%. 

».   •872.50,  discounts  40%,  10%,  and  5%. 

rope^is't;?at  V'>;;L71^^  r  1"'"'  °'  '^'^  P*'-"''-  ••^  ^aniU 
Fo  ii»i«a  at  x.j^  per  pound,  discounts  20%  and  5% 

40*    ^  P'""^';''  '''"  ^"^  *"PI'"*"'  ""counted  to  «375,"  discount 

paid  cash.     What  was  the  net  amount  of  the  bill? 

sercar^TliS'alTl  t:  '  '"'^  ^f  '''^  '''  y"'^  "^  »-- 

10  days^ithTi  off  in,   T  r^!!  ''"  '"''''«^  *■'«  P'*y"'«"'t  i" 
uays  witft  4%  off  instead  of  in  80  days  with  8%  off? 

U.    What  is  the  difference  on  a  bill  of  ft  Jin  u^t- 
discount  nf  a cxy       j  "  "'"O' '"O  between  a  direct 

oiscount  of  3o%  and  successive  disoounta  of  20%  and  1  ■%  V 

U.   Which  gives  the  lower  price  for  a  piano  listed  at  i    ^n 
direct  discount  of  45  «,  r,,-  «..„  F<»no  iisiea  at )».    0,  a 

and  5%?  how  much  lower?"  ''"°"''*^  "*  ^^^^^  1^^- 

ii«"priferact:ro;n;st  tr°°'^^   ^^^^  ^--  *^« 

an  additional  discou.;  :/1%"f    "■^^^^^^ 

discount,  expressed  in  per  cent?  """  *•■'  """^^ 

profit  doe's  he  ir  *''  ""'  P"''^"     ^'^^  P"  -»*  "^ 

oou"nta?r6%'Sa  io%r ''  ^"'^"'''"' '°  '^° «"---  «^- 
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erty,   or  on   bu.i„e«;  a„°    by  dJtit    ,^  -  I-hch,  on  prop- 
chu.geao„good.i™p„;t<.<,fro:S:rcI„S.""'  '''"^''  "' 

expend  money  ...  L.rie,  o7their  .  ffio^.      ^    " .     """'''"'  •'"•     '""'»'■"*• 
ere  of  defective  per»n    '.^     J^  il*,?'   '        "''"'"'"°"»'  P»^I«««.  for  the 

Uin.„«  their  varil  T^^^C  llhT;:;" CrtZ.T7  '■'^"""• 
ment,  .nd  for  Mhoolm  ,tre3^  .to  I>«P»rtmeDt,  PoUoe  Depart- 

Taxes 

3»    The  officers  who  estimate,  or  a.».„,  the  value  of  the 
proj«rty  subject  to  taxation  are  calle.l  assessors. 
Property  is  not  generally  asseaeed  at  its  full  vah.e. 

ci.f!fflJ^%"'^?J  "'^°  """""^^  ^'^^  t'"^««-  ^'hen  there  is  a«pe- 
c  .a  officer  for  the  purpose,  is  called  „  collector;  he  receives 
either  a  salary  or  a  per  cent  of  the  tax  collected. 

The  collector's  fee  is  Hom«*im~  nvii  u..  ^i .  _ 
such  caaes  it  is  not  included  in  tbJamoui,t ^f  '^^^ZTj^  *'*' '"'     "■ 


*W  PROOBE88IVK   ARITHMETIC 

^S,  I^JT  .iUn!^  tzTi  "r^  -,  v-" 

of  1  miU  on  each  dollar,  wid  i.  therefore  •  Ux  of  ,V  * 

BZUCISBS 

.   *":  *■  7!^^^  '■  "^  '"*  °"  property  Maened  at  •2000.  if  tha 
Ux  rate  18  10  milU  oa  a  dollar  ? 

Find  the  tax  on  the  following  property  • 
a.   llSOOeSmUU  a.      f  8600  @  U  mill, 

..#6000®  4  mill.  ..    110,000®  4  n,ilb 

4.   17600®  2  mill,  ,.    •20,000  ©4  mills 

Find  the  tax  rate  exprewed  aa  mills  on  a  doUar  • 

n-s.^".  „-.Xo^;?,  „..'S7»,r» 

».  •2600  •e.OO      za.  fie.OOO  146       «.  Jzeo.OOO  •626 
10.  •4000  •6.00      13.  •75,000  •SOO 

Find  the  assessed  valuation : 

Tax     lUn  jai         Rate 

17.  •lO  ImiU         M.   t76    6  mills 
i».  ^40  2  mills       ao.  JBOO  8  mills 


16.  •  800,000  •goo 


Tax        Rati 

ai.  •6000  6  mills 
aa.  •  8000  4  mills 


1.   A  union  school  district  levied  a  tax  of  •3420  on  an 

tax  paid  by  a  citizen  whose  real  pro,,erty  was  assessed  at  «9000 
and  personal  property  at  •  8000. 

SOLCTIOH 


V*^  V^-'^  =  ■'*^''  °'  ^*  ">"''  o"  »  doll", 
lax  oil  1 9000 +  » anon  nr  »io non       ««—     ... 


§00. 
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■•  Jt  th«  MWHed  v«lu«tioii  of  •  town  is  iia.Hi<t  nnn     w  . 
will  be  the  rate  of  tax  to  raiae  •82.965.12?     ^^^'^^'^^  "'"» 

ooUecfo^wroi  I"""*  ",""'"''  "'  ""•  '-"  W.  including  the 
oouector  a  fee  of  1%,  ,f  h«  ^„„p^,^y  j^  ^^^  ^^  #12,500/ 

4.    Ihe  aMe»«t«d  valuation  of  a  city  in  « 15  floo  nnn 
estimated  coat  of  m«i„t»i„i..,  .ho  a^h.^  l!  . '^7^5  '"''"'! 
the  rate  of  achool  tax  i„  millH  "•  •^r.826.       F,„d 

8.   A  town  wiiihes  to  raise  by  taxation  *''Ort  onn      f.  ■ 
mated  to  contain  9115  pe.onn  sub"        l'^^.  of.l\T 
lU  a«.es«,d  valuation  is  t28,4ti2,500.     Wl.a  w   1  ij  tl        '• 
of  property  tax?  '"  ""  ''»«  «■»'« 

8.„„.„,„„.     ri„,  ,^„,,  ,,,^  ^„  ^^  ^^^_  ^^^^^^^^ 

Hf'ih:;:-js;n:t;:e;:s;7f^-;s^ 

8oaoK.T.o,.    •M,695  =  98J%ofthet„tobe™i!j       '  *'°"'"'*""' ^ 

«98100^.!nn*""'','''    ^"""P*"'^    '"    "    '=«'•"''''    ^-ity    consists    of 
»»8, 100,000  real   estate   and   «86  400  0OO   ~.~       """'""    <« 


City  (Br.) 

Victoria  ... 
Vancouver   .     . 
New  Wfstmiiister 
RoMland.    . 


•  2.200 
2.000 
2.400 
3.000 
1.700 


•  10,814,280 
12,792,030 
2,604,078 
1,878.260 
1,260,300 


•  6,662,420 
2,720,300 
808,460 
267,50C 
640,306 


*u 
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to.  One  jMr  the  Us  rate  of  •  city  wm  t2  14  «.,  aim     .v 

To  fwiliute  calcuUtion.  t«  xMn  «re  „ft«„  u^d 


T*xT*itic.    Bat.,  1.74  Mill.  o»  f  i 


SOLDTIOII 

T»x  on  18000  =  lis.oa 

Tm  on      500  =        .S7 

Tax  on        90=        .157 

Tax_on  4  =        .nOT^ 

Tax  on  |»594  =  «10.G«4  =  |1B70 

i. "..  "irh":  uTlTS  'i::'"^  -'  •'*•  ■"»■'  '■'•  >»"  •« 

ri.d  b,  th,  ub,.  u,.  u,  o„  p„p,„y  ,.,„^ ., , 

»     m     "HZ'     "T'^     »■•'»•'»» 


TMIRU  |MK)K 


tu 


OatlM  or  Caatnu 

Which  eo„..u  o,.i.„  - ,  :;rr;.st'::z.;rr  '•^•"•• 

l-y.nl.  pound,  etc..  withl     r  ^^^^j  "  T"'" '-'-"^ 
.ubject  to  both  .pacific  „,u,  ...,  valor::!  liuti;;     '    """■•  «'^' 

wihS  .rCK"'  """"  "'■"'-  '•  »'-  -ad.  lo,  .„.  or  th. 
3W.   A  «,hedule  of  duti««  on  merchandise  i»  called  a  uritf. 


wBiTTui  txracisn 
find  the  duty  on: 

"lankets  41150 

Clocks  #4125 

3000  iloz. 

400  .aHBH  (/JO  lb.  each) 

•  6430 

*600,  100  doz 

«7500 

10,000  bu. 


1. 
a. 

3.  Eggs 

♦.  Soap 

».  Skins,  tanned 

«.  Table  knives 

7.  Umbrellas 

s.  Wheal 


TAHirr  or  19DT 

80% 

8/  {)er  (loz. 

!»0/  per  100  lb. 

80% 


12/  jjer  bu. 


fl« 


••IMKJHUHliVK  All.rilMKTir 


••   Th«  .pMiflo  duty  on  ohaw*  U  S0  ,m  oound     w-j  .i. 
duty  on  760  pound,  of  ohw.,.         -  "  I*' f«""d.     Find  th. 

».    The  ad  valorem  duty  on  jawelrv  i>  8A«.      t-uj  .u    j 
on  •  brwelet  •ppr.i«,d  .t  itM.  '•«**•*  '"d  the  dutjr 

«.„"■-  ''il"''  ""  ''"'^  ""  "*^  "•"•  »'  "Off**  valued  .t  M  60  . 
.Td  ."otrvJor^"'"^  ^^  "^"'"^  "  ''•"  -  '•  2^M-"d 

wmgh.ng  on  an  average  lOj  ounce,  ,H,r  box  of  60  ci««      Th.' 
Unff  rate  i.  #8.00  per  pound  and  26%  «d  valorem    *  ' 

dot^n  ^Z'^'^T  'r'"""'"'  ""  '•'"«"  '"*""  Vlued  at  in. 

cr;4  60     ffot"  u^M  '"?  '"  ^"i"^""''    Tr.«.,>orUUo: 
««•*  •t.ou.     Mow  much  did  each  razor  coat  him  ? 

t/L  '■"''"'.""'  ''"'^o""  ^^  ''•«'"'  ""•"  I'^ndkerchiefa  ooetimr 
U-    Compute  the  duty;  al«,  the  dutiable  value: 
M AK,r«T  No.  7  V.      Nvo.c.„  .r  ff.UC^;  ^^.  ;,„,  ^,^  ,^^^   I 
INWARD   FOREIGN   ENVRV  OF   MERCHANDISE 

Arrired  /m^  ^^  V7 
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flT 


Md   weighing  8SM  pound,   net.  wm  Uxod  26  %  «1   ,^o„„ 
How  muoh  duty  wm  paid  on  It  ?  »"or«m. 

iiA^OO  fn.n«  u,«n  which  th.r.  wm  .„  .d  v»I„r„n  duty  S 
u  .  .^T     ""'    ""•"«"««   "l"«rKt.«   w««    •W.60.      How 
muoh  did  hi.  in«rch«ndi»«  ««t  him  ? 

la.  Kind  the  entire  ..mt  in  thi.  «,untry  of  am  ,k,„„.|,  .,f 
m.c«ro„.  bought  m  It,Iy  for  5.H,  ,ir„.  i,  i,.„  j,,  ^J,  , .  ^  ' 
pound  «nd  the  freixht  charge,  were  «  lO.rtO.  '     "^ 

IJUao"^,  """"''?'!«  ''"'^'*'"'  *""  ""'•  •""''"'  «'■«•  '"voiced  .t 
12.440  crown.  (20  crown.  -  ♦4.0.W).  If  the  tariff  rate  w„ 
8"?6  «d  v.lorem.  how  much  <luty  did  ho  jMiy  ' 

.  Zf'Tlu  ''"'^  ""."'•?  ^■"''  "'  ^'"»""»'  -•»'  •""«"« 
ao^ad  valorem.  Ur.  preferential  tarih  i       .    "-  -    i 

olo?hJh;i'"'""K"'/  ^"t"  "'  """  •""'"""'  '"  -"-ke  .  .uit  of 
clothes  how  much  doe.  the  Uriff  add  to  the  co.t  of  a  .uit  ? 

msURAHCE 

3»    Indemnity  again.t  !<«,  „r  damage  i.  called  to.nr«a«« 

.an.     Tlie«  .re  m»„y  other  form.  oriMurance.  »«u«7  uuu,- 

am    The  contract  or  written  BRrcement  between  the  ,K,r8on 

protected  and  the  i.«urauce  con,pany  i.  called  the  policy  Z 

the  amount  of  indemnity,  or  "  protection."  the  face  of  ^he  Jill"  y 
an.   The  price  paid  for  insurance  in  calle,I  the  premium 
Insurance  rates  are  exoressed  in  L>«ro«!.L  ,.-  i.,  «. .sif- 

or  in  dollar,  and  contM  ,H,r  flOOO.  ""  "  *  *^'  ' 
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Property  Insurance 

WKITT!;il  EXBRCISBS 

*5000  aralJ'pTlToa'"'"'"'"  ""  '  ''''  "-1H".  i-ured  for 
much  wmtl'eJi'lT''''  '^  T'^'.  '"'^^  ^'^  — ^  -*«'  how 

ia3.earp^.xr„:!r::.^;:ss;j;r--- 
f Jo/th?;^:;;;;'"'" '  '''■''  ^"-^  *^«  -*«  -  ^  %■  -^at  u  the 

7.  If  the  premium  on  a  p„licy  for  «3800  is  f  15.20  what  i« 
the  rate  m  cents  per  1100 ?  in  per  cent?  ^ 

8.  A  house  worth  *6000,  insured  for  SfiM)n  ™.     i 

X?.c  °' "™-  '-'"^  '^^  —■■ '»"' .'"  .teT:: 

9.  A  store  insured  for  «5000  in  the  Phn-niv  iqnnn  •     .u 
Dominion  and  SiPOon  ;„  .n.     r.       /         '^'"»'»x,  WdOOO  in  the 

the  amount  of  premium  that  he  paid.  """'^•«^%-     F'nd 
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against  bur^^lur^.Ti         „'    *  OoTT      '^'"°'''  ''"  *2^'0"« 
for  both.  *''M'«r  flOOO.    F md  hw  yearly  premium 

Personal  Insurance 

"nee,  and  liability  i„rrrce      If     •"""''''""''•  '''^'''•^'-■"'  """"- 
portant  kind.  """"^'">'=«-     Life  insurance  is  the  most  in- 

to  Im  estate  or  to  the  per-o^s  named  t   h^^r^  ^^?'"'  ''«=''  °*  ""=  I"""? 
2.  limited-payment  L.rpXirTu,''''y''.».^'''«''«fi'=i''"ea. 

ber  of  yeara,  after  whicn  th J  a      aW  to  ^  "  w  ^"^  l"^  "'  "^  '""■**"  ""'"- 
life  ••  policy  i,  fu„y  paid  ^pYg'o^  '^^^^^  '*/»"'■'/'•     Thus,  a  "  SO-payment 

^v'r^,?h:sTrt:"tVor;\^  '-'"'^  ^-^  ^^  ^ 

A.  shown  in  the  table  on  pal  2^0  a         "r'"*^""  »*  »««• 
life  de,..oa«es  as  his  agl  LerZs      '     '"""  "  *'^P'^'="'«-  "^ 

377.    Life  insurance  premiums  are  ffiven  in  Ar,» 
per  *1000.     Tiie  rate  depends  upon  tlfe  kind  of  nr"  '°1  ''"'* 
the  age  of  the  insured  or  his  e.^ctadL  of  life.'    ^^^  ■"'  "^" 
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'I^^B^PAIlT.CrPAT.OS   .N    P..o„t.    ANNUALLY 


ao-Vnii  I  25. Vi,,     «n.v,„  , 
lilioow.       liNix,,-.      Kkih,,-.  I  *>-Tt.ii 


tl>6.Q0 

•  42.70 

29.40 

46.40 

32.30 

50.00 

36.00 

58.30 

40.60 

62.80 

48.60 

70.80 

54.70 

80.80 

6.'-).70 

83.20 

81.20 

108.e0 

(profits)  are  ret.r  J' Tt^lj^^ olltlT'"''  "'  Z''  '""• """ ^'^^"^• 
next  p..iu.,  o,  appiieU  to  l::!^  Z^iZ  irr  ''  "  '•"''  <"  ''" 

WRITTEir  EXERCISES 

3m   Use  the  table  in  solving  exercises  1-7  inclusive 

Hf;pot;fo7;2ooo";;:25T/""^"^ "  •'^-^  ^"  -'--y 

fo'«5"oo;  (Tf  25f  if  it"'  ''""".^"^  *"  -"y  «  «f«  policy 

life.  How  n,any  premiums  ^ill  I  W  p,id  .  Tf  ^rf  ? 
Onoluding  a  post  mortem  dividend  for  85  If  „  ?  "^'°''* 
*207.36,  what  will  be  the  uJZt ot'^'llZ'^  '"""""**" 
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Hnd  then  gave"  p  lis'Z  r"*  wTT'"^  T'  '"  '•'^''^''"^''' 
insurance?  ^    ^^      ^''*^  ^'^  '^^  "«'  «"«'  of  hi« 

hesurrenderU  theBollv;!;).  '"'*  °^  "'"  *«"'''  y^" 

value  of  1580      DidheLt  or',"*"'"T/"'  --'-^  "  ^a^h 

13.   A  manufacturer  paid  a  liability  corapanv  §172  'in  r.» 
month  to  aasume  aU  expenses  that  might  aris^from  clafm«  for 
injuries  sustained  by  employees  in  tL  r^J^  i 

duties.     This  was  5^  of  T  performance   of   their       ' 

c».      ^  lis  was  I  %  of  the  average  monthly  payroll      Vi„^ 
the  amount  of  the  monthly  puy  roii  ^  P»y 'o^i-     imd 
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If  it 


wr?2/f.t;rh:;i„iTJr;'^"'^''^ '''  -- 

apart.     How  many  rowg  of  cane  did 
the  width  of  the  field  allow  ? 

S.  How  much  seed  cane  was  used 
for  he  plantation,  if  5j  ,o„s  wer. 
planted  on  each  of  the  120  acres? 

aq^n  f'^  '"*7'^*  ""•"  '"  November. 

SJ    r"  °^,.'"'"*   ^''^^   °btained. 
I'md  the  yield  per  acre. 

»■  The  cost  of  producing  the 
cane  was  137.05  per  acre.  Whal 
was  the  cost  per  ton? 

«•  At  the  sugar  mUl  the  planter 

of  the  2340  tons  of  cane.      What -^^^-.^eT" 

were  his  receipts  for  cane,  if  he  sold  the  suear  at  -^  1  ^ 

'•   What  was  his  whole  ^ain?  ,,      '."^'"  "' ^^'^P"'- Pound? 

a  In  th  ^'""  P®'  ""o ' 

extract  the  juTcf  SI  tCTJ:]  T'^t  ''^'"'"'"  -"-  *° 
of  the  cane      How  much  w         f         '"'"'  ^^  ^^  of  the  weight 

»•  A  test  showed  tit  th"""^'  '"'"  ''"  ''''  *°- ^ 

-ofsugardid^S^SS^^^r    "— 

Bugar  in  the  Juice  wal  LSd  ?  '"*  °'  '''^  '''  '°-  «^ 

"•  What  per  cent  of  the  wpiirhf  «f  *i. 
actually  manufactured  into  sugaf?  ™''  '""'^'  *'^^"'  -«« 


THIRD  BOOK  _ 

_.  ttt 

13.   After  payine  80  lb  „f  ?     ""  "'"■'''  ^"i  ^ons. 

cane,  how  nnK..fo7the  '^0  6  2"/°'  '""''  °'  ">«  ^340  ton,  of 

"•    A   certain   amount   of   vegetable   fiE 
remains  after  the  extraction  of  tleuic!      ^V-L '"'"•'    '^'"'''• 

t/t:'";;";""-^'  ""^  -^  '-^  -^ther"  ■/••'^  °^  ^"«  -« 
^r'^^^o\ir:>:i:::L^is^  ^-/-  -^^  we. 

coal  wa«  worth  *  3. 90  per  ton  "  ™^"''   P*""   '""'    i^ 

l»    %  the  addition  of  watpr  f     j-      , 

ifl    Tf  fK        .  ™'  3-5^  per  pound  "^ 

usethixrurofTarr^^-''^^--^-^- 

«.   How  many  pounds  of  0  ""'  '""  °^  '"'"«  *«"^«  ? 

200  lb.  of  watered  to  a  ton  of""  "^11  '°  «-'--'«  ^he 

rates  8  11,.  of  water?    tTnd  the  coL  T;: ''  ^ '''•  °^ ''°''' ^-''Po- 

»•  If  the  only  expense  of  H,  ""'  "*  *'  ^^^  *«°- 

for  coal,  how  .u^h  is'^ZSpertot  If"  ^.""'^  "^  «"^"  « 

«•   What,  then  is  the  Jll  7  '""'  ''^  "'^'^'"^  ^"^er  ? 

-^er.,.es500rs;trdlitn,%^;j  *^«  -on,  if  the 

BrSsh^G^^lTto'lffnCur^d'T/"''"^  '«  ^^  *"-  - 
-g.r^ext.oted   averages  "t'oriflTJr  "."-"■     '-- 


yield 


.a™„„,;ix- ;---.. 


"gar  pur  acre  in  each 


locality. 


lii,  find  tbo 


If  the 
ane  in 

ix-rage 
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16  y  per  pound.  *  ""^  '*■«  «<"«  of  the  «eed  U 

werdi„';.r„i  ts  j:: ::;; ;;;  :sr'^*^-^''  ^-^  -« '«>' 

o«f  the   top,.     Find  ^""'°*  "•«  '»<'«'«  «"<>  cutting 

the  gum  of  these  ex- 
penses for  1  acre  and 
for  the  whole  field. 

a»-  If  these  three 
expenses,  f409.20, 
were    66%     of    the 

whole  cost  of  the  beets 

to   the    farmer,    find 

the  cost  of  the  crop; 

the  cost  per  acre. 

*••  The  crop  of 
sugar  beets,  amount- 
fg  to  300  tons,  was 
drawn  to  the  factory 
jn    wagons    holding 

th«  ease  was  8  %  of  tteen^re^ZtT"'^-     "  *''«  *"«  '" 
beets  were  there  ?  **''*•  ^""^  "any  tons  of  clean 

12%  o/"ifr::2,P^;f  *4^^^^^^  ^«*''  ^l^^*  -ntamed 

additional  per  cent     TheJ^ta.!  f/,TJ^  ^'^^  *"«  'o^  each 
the  farmer  receive  for  his Tro^„*J  ^ut^/-     «<>-  -ch  did 

»•   Find  his  profit  on  the  crop. 


THrRD  BOOK 


iss 


■  I 


-ors  o/t;;rSr;r:;i''irr'^r'r^'^  -'-  -  '"•'  ope. 

the,  gaia  „„  «,«!.  ^.n^"  derL^Jri'^^''-''^''''  '•o-  muchS 

%  season  of  105  da^"  'f/;'f  „  ^  f  '-«.'«  during  itn  .ork- 

«•   «  431.8  tons  iaa  on  y  8 C  '  ■:", ''"  "  "^"^  ""  ''"^  '^ 
capacity.  *"  ""'^  «"%  "^  •'«  <Iaily  ca,,acity,  fi„d  iu 

l"'iiul  the  cost  of  each  of  »1,»  f  ii      • 
M-   96(i0tonsof  co«l@*2.5o 

37.   -1.000  pounds  of  «u,p,,„,@2^ 

»•    8350  yard.s  of  filter  cloth®  l.oV. 
»■   19,300  sugar  bags  @  u  < 

«>•   24,135  sugar  barrels  @  26^  < 

»-h  0...  .„,„  „„  p,s„::,,'''.Lr;'t'''°'«''"-  «" 

«3.   The  world's  nr„^     .         \         ^  '"^"^^  produce? 

j^ai  nia  Jiurupe  fuimsh,  if  6,614  500  tr.„  ""'^  "^^^^ 

THUD  P.OO.  AB.  _  ;    "'"'^'^"'^  tons  were  produced  there  ? 
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Cotton  from  th«  field  conniHt.  of   «,ih1  «,„I  flh-,  .        u 

bales,    covered    with 

cloth  called  hagging, 

aJid  bound  with  heavy 

iron  wire  called  ties. 

Before  long-distance 

Hliipraent    the    bales 

are  eonipressed  to  till 

a  still  siiiuller  space. 

The  weight  ofa  bale  is 
•pokon  of  a8"groHM," 
when  it  includes  bag- 
ging and  ties,  "not," 
when  the  liat  alone 
is  considered. 

cubt  fttXlr  Wl'^'""  ''"'"''"*'■""""  "^-P-  -">»»»  46 
pressed  bale  occupy'  "°"  """=''  '^^  «P«-  J°-  «  con.- 

intr;hf;rzru{rricXr^^^    ^'-  -  ^  p- 

.-  weight,  what  iirifet  weig'^Sl  bl  f^  '  '^  ^"  °^  ''^^ 
cou^JtnWe"""'  ^""  "'''^^^  °^  ^^^-  -  --  other  cotton 

SS""""';  P-".  182  pounds 

Braz.1,  230  pounds  Egypt,  785  pounds 

therbir?""^*  °'  "'^  ^'"^"-»  ^"'^■P°-'i  bale  is  each  of 


THIRD  B*>OK 


ur 


make?  ■      "^''  "'  ■*''*^  PoiuuIh  not  doeg  jt 

«•    What  per  cent  of  .H.,o.,o„Ho„„„..er.™,,,,,, 

pounda  of  Heod  ,..oti„„  ,K,r  day/  """^'"'  ''  ''"  '''''"'  '^O 

*••    If  it  tak(!H  the  cotton  ffin  1  I.,    o      • 

for  t.m.  how  „„.],  d,a  £  lJ,  ^f ,°'  '■     "»!'  ">  '!■«  ««.. 
«",",Zl'tw  I'r, 'I'""'"  "■"'"'  "■■«  "..  of 

aid  h.  j^ , ,_  „;:;^:-t  ."Lt"  -' ""  f""-  - 

y    1.  uj  F  per  pound,  gross  weight ' 
«•    Find  his  gain,  if  the  total  expense  of  .^,.;^^  ,„  .  ,      ,    . 
=rop  was  75%  of  tl.e  «218.04  received      "  '" 


ing 
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PWKiKhXSIVK  AHITliMKTrc 


h-ve  gained,  th,  JuZliSJ^l"7  "'"'"•  '^'""''  '"  '»«*» 
H67.68?  *^  ••  ""•'*"  '~"»  «*"t  •mounting  to 

«.  A  New  Orlonns  cotton  buyer  nni<i  ilrtflo  ««  .      . . 
bttlem  avoraKintf  ;-,00  „o.ii..1h  .,r,      .    ^"' •'0«2.50  to  .hip  426 
flight  rate  per  bun.'  '"'"^ -'■*''''">  <^-»-).  Find  the 

dredweight.  f  ~'~'      " ^ 

**.  At  that  time  the 
freight  rate  to  Liver-  i  •yjlRl;JIM  .  1 
pool  waa  only  85^  {Kir 
100  pounds.  How 
much  leaa  would  it 
have  cost  to  ghip 
the  same  cotton  to 
Liverpool? 

*8.   A  car  load  of  ■ imm 

cotton   in   the   ordinary  aquare   I.,>1,..  , 

averaging  600  pounds  eac^ in  weil   "h""''"'  *"   ''  '^""«' 

cotton  did  the  car  carry?  *    '     ""*  """"^^  P^und*  of 

in  weight.     Kind  the  wei^'S'T^lTrLl^tet  ^^"^ 

bales  contributed  by  each  of  the    "ll  "''  """"'^^  °^  """h 

to  the  per  cents  given  "'""»  ''°""'"«''  "o^ording 

.  -•  If  Great  Britairused  8  600  o'diof  ^^'k'.'' 
Unent  of    Europe   6,100,000    and    tLn     '">'"''' *•"""">• 
80.000,  what  per  cent  of  Ihelh^  cr^  d^TaTl'l^^ 


TIHRK  ||rK)K 


a» 


- -r  :''r;r  rrsLr'"""  "-"• "- -- 

n«0- ginning.  u«,d  for  ,m„ni*  '  "'"  """""•'^  "'  »"«. 

of  I^ed"""  ...-.  .lav.  n.u«t  .uch  a  „,.,  run  to  treat  «»00  ton. 

The  quantities  and  vnlii.m  ,.f  .1. 
ton  ^a  in  „  g„«,  ^.„  J";;;;  "^  "•.  product,  of  one  ton  of  cot- 

l-jnters,        80  pound. 

950  pound. 

40  gallon. 

676  {Kjund. 


91.05 
1.33 
8.00 
6.76 


Hullm 
Oil. 

Meal, 
Find  : 

1.   Price  of  lintors  per  pound. 
n.   Price  of  hull.  j,er  ton. 

"•   **"««  of  oil  per  gallon. 
W.Price  of  meal  per  hundredweight. 
^»-   Value  of  product,  from  one  ton  of  seed. 
^.Profit  per  ton,  the  expense  being  113.75. 

.ear:findl7oXr::r38rrt°^""'-^  '^-"^^•'« 

by  Ht"6T„.7^r8t  75o'nur ''t  -'  '•-"^  ^  ^-  ^^«- 

79    Th«  «ii  •  ""''"'  '""^es  make  one  oound? 


SIMPf.K   INTKREST 

aea  The  .«.„  ,.«i.i  f.,r  th„  ^^  „,  „„„,„y  ^^  „^„,.,,  ^^^ 

ll.f^ini.""""''  for  tl.«  ...  ..,  .,,,,.  i..^^„  i,  ^,,  .^  ^.„„^., 
3»    Intcren  i«  reckoned  a«  «  certmn  ;.,r  .^<  „f  th.  ,,ri„c.i,.«l 

MBTHOD  BY  ALIQUOT   PARTS 

38S.    1.     'f  »  mail  MVS  #6  for  the  una  ..f  *l(in  *       i 

...ueh  .nuHt  he  pa,  f„'r  L  u.  ;f  iloTfr/Jir/l^T;''"'' 

*  o?7vr'fr2  '"  ""'  'r  '/'"  "**  "'  •^'^  '-  «  "-t'-^  or 
f  oi  8  year  .'  for  2  mo.,  or  4  of  «  mo   '  f..r  an    i  ■     . 

mo.  ?  for  15  dayn,  or  j  of  30  day"  "  ''"'  °''  ^  "'  ^ 

a.    When  6  %  i«  paid  for  the  use  of  the  principal  for  1  year 

i^!rr?r;trrr''^''-^'^^---'''''^vr';K 
«.:„thr;'';:;;::,;trT;r^'lr  •'•'^ '- '  ^-'^  ^-  ^ 


«326 
_  -Og 

•  10.25 
8 

UH.lf, 
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«^iTTt»  nucnn 

KM  the  inu..r«.t  ..„♦.,,/■., or  ,,^,„,„,^ 
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•82A 

.15 

If)  2.5 

«2^5^ 

•■18.75 


'r""»U  the  timr  m  y^.irf. 
Find  the  interent  on  : 
a.   #250f,„.  2  vr   at  \cl 
».   ♦5««  for  r,  yr.  „t  3  ^  J'  ■  "H j  % 

^    Fi^.i  .1     •  *"'■•'<' for  .I  vr.  lit  .'!'& 

••    F.„d  the  ...tere-t  o,.  ««o„  ,.,  ,  ^.^    „  ^^^    /.^;"     ^ 

801.1  TIOSI 

fSSO,   pHncipsl 

_OT.    nit« 

1  „/  I  .    #      .  ^^-^^y    int.  for  1  yr. 

J  of  int.  for  I  yr.  =    wni^  1  .  « 

^  •78.38,    iiTTfor  i  yr.  8  nm. 

Find,  by  aUquot  part^,  the  interest  on  : 

».   •.5000forlyr.  6mo.at85t 

10.   *5000forlyr.  9mo.  at4* 
"••8225  fro...  ...,.,,,„«,,„  ^^^4 

la.    •>417A  from  VTov  1    nwa         »-  •     "  ■♦  ^i 
irons  JHaj  1,  190^^  jy  j^-^^    j^  j^^,  ^ 


^r, 
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.t  ?*.''"'  ""  '"'•«""  '""' '''«  -ount  of  ,600  for  8  yr.  6  »o. 


J'-Hncipal 

Intforlyr.,  6%of»500 
-'  times  int.  for  1  yr. 
i  of  int.  for  1  yr. 
}  of  int.  for  4  mo. 

Interest  for  3  yr.  5  mo. 

Amount  for  8  yr.  6  mo. 


SOLCTIOW 


"•  *^"''*'f'»-ljr-8mo.  ate% 
".  «5000forl3,r.6mo.at5  5J 
"•  *2500forlyr.  7mo.at7% 
"•  *3650for2yr.3mo.at5% 
§7500  for  Syr.  2  mo.  at  4 4 
1875.25  for  2  yr.  5  mo.  at  .i% 
il69.75for8yr.llmo.„t3  % 
«15,000for2md.  at4J% 


18. 
19. 

ao. 
ai. 


a.   «500,000for3mo.  at2% 


23 
34, 

as. 


«8264.18for2mo.at5% 

«4870.21for4mo.at6% 

»3000  from  Oct.  11,  I906,  to  Jan.  11   1907  „^  .^ 
ae.   15000  from  Aug.  16,  1907,  to  De  .  16  1909     t,X. 
27.   11466.30  from  Nov   12  1906  f    "'• '"' ""^' "' 3*% 
28    a-marit        e  '  *°  "^""^  12,  1912,  at  6  % 

*  174.65  from  Sept.  27,  1906,  to  Am-  27  IQOS     .  I 

».   *50,000  from  Dee.  6,  1907,  t   June  6  190     a  '2^  J  ^" 
30.  « 125,000  frcm  Oct  22  IQnfl  .    «  '      ^^' 

31    «320  nnn  t        .,  '  '"  ®^P*-  22, 1907,  at  4 1  * 

•«20,000  from  May  26,  1907,  to  July  26, 1910,  at  .5  J 


THIRD  BOOK 


OWTED  STATES  SIX  PBR  CEITT  METHOD 

ru-   _       .... 


asa 


-d  a  rate  of  6^  the  mo«tT„v!„1  ^r^^it'"/.  "^^  "'"*  '*'"»' 
or  60  day.,  i  of  a  year,  taking  860  d,  to  tVe  v  "*  "J  '"°"*'" 

interest  for  60  days:  "  ^"^  mentioned,  from  the 

lO^iSO^  12)»5o.oo 

*  5.00  9  4  J7 


90  days 
2)150.00 

925.00 


lOdayi 

K  8.33 


90day> 

950.00 
925.00 
975.00 


"-»y«  126  day, 

6^*60^  950.00 

10)     8.883  12)50.00 

■  833  4.17 

*9-17  91007 

This  method  is  not  used  in  Can.d.    k  .  ,    ,  *44.17,    53  diT 

interesting  nata«.  ^*°'"'*'  ""'  "  f"  P''«ced  he™  on  »c«>unt  of  It, 

WMTTEH  EXiiaC!3Ks 


S3  days 

6)950.00,  60  da. 
-8.88.  10  da 
941.67,  60  da. 
+  2.50.     8  da. 


t'ind  the  interest  at  6  %  on  : 
1.  9450  for  80  davs 

a.  9750  for  90  dt  »■  f  ^^00  for  45  day, 

3.  9500  for  60  dts  «•  *^«00  for  60  days 

*■  1825  for  63  d^  '•  •87,500  for  120  day. 

°*^''  »■  »7o,000  for  125  days 


W 


m 


PRO(JRE8SIVE  ARITRMETJC 
3»  For  convenience,  banker,  often  u«,  the  following: 


■econd.    (3hould  Feb  '877.  it  "  '""^'"'  ""■•  "">  """e  »'  the 

From  the  Ubie  w^flnd  tht^u'^ ,"5^"™^' f^-^'y?  '"""  •""«'  «  'o  ^ov.  [a 
6  d.y,,  we  find  the  requir^J  I'e"  .^t  Is^dS"  '  "  ''°"  * '  ""''"^ 

WRITTEH  EXERCISES 

tioned :  '^  ""  *^«  ^°"°^'°g  f"'  the  terras  men- 


1-  *5000,  Mar.  6  to  May  6 
a-  *2750,  Apr.  10  to  July  9 

3.  «3000,Ju„e2toJuIy5 

4.  f  5000,  July  5  to  Nov.  2 
8.  «4500,  Aug.  8  to  Oct.  7 
6-  *T126,  Sept.  1  to  Deo.  3 
7.  »8400,  Nov.  30  to  Feb  1 


8.  «1600,  July  25  to  Nov.  22 

9.  122.50,  June  30  to  Aug  2 

10.  «35.75,Sept.26toNov  15 

11.  »16,000,Aug.21toSept.4 
".  «50,000,  Dec.  22  to  Jan.  7 
13.  1126,000,  May  4  to  July  1 
1*.  «500,000,  Nov.  6  to  Feb  2 


THfR  )  B(X)K 
ACCDRATE  WTEREST 


su 


between  date«  and  r 'cko„i„^  al^  'L T  •'       '"'" 

"te  or  exact  totereit.  YeJs  are  S  .  ^**'  "  "^''^^^  ««- 
for  part«  of  a  year  the  exacTnlu  '.'I  "  ^'""'  *''"P'j'  ""J 
day  being  calculated  a^T  of"  f  S?^"  '"  '"""'"''  «"«'' 
whenever  strict  accuracy  is^elire,r\J'''''  '»«''>«1  «  u^ed 
banks  and  usually  by  othe    inZ  tat  fi      "■  T*^  '^  ^'"""'''"> 

Find  the  e.act'interest  on  .sCa   /:;:""   ""'""""^- 
Aug.  16,  1907.  ^  ^'°'"  •'""e  8,  190ti,  to 

Time  of  interest  : 

Veara:  June  3,1806,  to  Jane  3.  1907  = 

"*''^/™  8,  1907,  to  Aug.  15,  1907.  '  3^- 

^''••.     31  da.,     10  d...      73da.  =  ^Ayr.  =  _W. 
,„.   ,     ,  ""ne  of  interest  =  "utT 

Int.  for  1  year,  8%  of  »500  =  fas  ^ 

I  i  .  "^  ''"■  i  year  =  1  of  «or,  _       , 

lut  from  Jane  3  lonn  L  1       ,"  .        ~  —2. 
""*  ■''  """'>  K>  Aug.  1.5,  1907  =  J30 

WHITTKH  EXERCISM 

»a  i"ind  the  accurate  interest  on- 
1.  »200for90da.at6%  ,    .,„„„,     ,„„ 

a.  «500  for  38  da.  at  6  %  "  ^  "  T  '"  "*  '^ 

3.  *760for60da.at5j  "  ^  f^        f "  "*  " '^ 

*•  «480  for  45  da.  at  4  %  ,    HZ  "  ;  „  '"  "  '^" 

Using  the  table  for  da,"  on  page  234  «":  '''  '^ ^' 

est  at  6  %  on :  '^^     **■*'  ""^  the  accurate  inter- 

9-  « 150,  Mar.  2  to  July  15  ,,    ^,„..    ^        , 

"•  #444,  Aug.  1  to  Dec  1  ""  l^^  T  ,  *"  °^'  ' 

"■  «765,  May    1  to  Nov.  1  "'  *'"'!'  f ''^  ^  '^  ^»-  ^ 

la-  *4S0,  June   1  to  Dec.  1  ^,    ItT'  tT  '  '^  ^'""-  ' 

"■  *3875,  July  6  to  Dec.  9 


If 
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month  U  regarded  ^  1 S  'year  l7f  "7""'"  ""'^^     ^''«"  " 
deudar  ,„o„th  i,  ex.Sly  X  „f  S5  'r '  "  ''\"'-''«'l  ''-»  "o 
•«ple,  is  more  than  X  of  a  yJ!n!lT     *'*'""">■'  '"'  •"^■ 
Interent  by  the  si?  L  T  ,".''"'"''''''' '"«■ 

aconite  in  Je,t'rXe;rjt1  '"'  T  '''"'  '~"' 
«  IIJ  of  accurate  interest  '       '  '*"  '"°"""'  ""'^  days  it 


WWTTtH  IUBCI8I8 

**•  Find    the   accurate    int«rfi«f   „»    *u 
rate  on :  "'*'^*''*  «*    'he  gjven    time    and 


1, 

a. 
3. 
4. 
s. 

6. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

30. 

31. 

33. 


9 
10. 
11. 
13. 


'•   *8'*0f"rl2da.at6i% 
B.    »450forl6da.«t3i% 
*750forl0da.  at9% 
»800for45da.  at8% 
«900for26da.at6% 
«500forl20da.at6i9i 


•260  for  60  da.  at  9% 
»600for78da.  at.5% 
«400forl90da.at8% 
•500  for  60  da.  at  6% 
•160  for  68  da.  at  8  % 

•  775  for  88  da.  at  7%  „ 
•5000  for  8  yr.  110  du.  at  .5% 
•4000  for  2  yr.  124  da.  at  8  « 
•5000  for  4  yr.  211  da.  at  3  96 

•  I400for2yr.  322da.  at44% 
•5000,or4yr.2da.at8,.:„,3,,, 
•7500  for  2  yr.  5  da.  at  5%,.  at  5J% 

•  7370  from  Feb.  17,  1906,  to  July  9  igofi  L  cl^ 

•  377.60  from  Noy   28  lOO-;  / ""J  ^' "^'e,  at  5  % 
SSa-jn  t        o  '         '  ^'^  ^^y  16,  1906,  at  7  * 
•8250  from  Sept.  18,  1904,  to  Apr.  13  1910  1/71! 

•  16,000  from  May  16  1907  f.  a        ^Z^^"'  **  ^J% 

nay  10,  1907,  to  Aug.  I4,  1907,  at  3  % 


THIRD  BOOK  ^^ 

CAlfCELLATIOH  METHOD 

ha«  alread^llen  wpllr.i'l'nai)"'  "hortening  computation. 

Knd  the  interest  on  f  2160  fnr  q 

"^iow  lor  8  years  at  5%. 

lDt.forlye.r   =»2I«0x,},. 

int  fur  3  yean  =  taw  .    ?    ,  .,     .  , 

Find  the  interest  on  «2190  for  60  days  at  79i. 
Int-forlye„  =  ,2190xfJ,. 

Int.  for  80d..  =  «w^x-Lx^ -•!-'«     .„, 

inltrr;e?xrt£ni  ir^.'^"^'^-^^^^^^ 

results.  ^  '*•'""  ^'"'  *h«  days,  and  add  the  two 

30fi. 

WHITTMr  SZBSCISI8 

^ven  tta^jrt:"""'  ''"^  ^"^-*  ^  »^e  following  for  the 
!-!f000.1.day3,6.       U.  ,2.00,  .u.y  6  to  Oct.  4.  5. 
"•  t6300,June4toAug.8,4* 
«.  17800,  Nov.  10  to  Feb.  10,  8% 
"•»8100,Dec.l2toFeb.l,;/ 
"•«9600,Mayl6toAug.l4,5% 
«i2700,Mar.ltoJune2,7% 

J  /"     19.  •86.60,  Aug.  7  to  Dec.  11,  fijj 


3.  «5000,«day8,4% 
••  »7500,  15day8,  3% 

5-  »4365,  60days,5% 

6-  iSOOO,  I0day3,4% 
7.  «7200,  gOdays,  4% 
8-  13420,  42  days,  6% 
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WTBRB8T  TABLB  METHOD 

ot  6%.  "  «n  a  year  of  866  days  and  a  rat« 


THIKI)  BOOK 


as» 


WWTTW  UURCIsn 

«  T^lVuf^i'  "•"  '"**'-'  """«.  the  interest  o,.  12848  for 

a,        ^,  Soi.rTio.v 

ainoe  the  intereat 

"•-'      ••WH.=      M.00+    7.!^ 

'-  2«  d..  the  «„e^, ;;  io^j::!Z'^  "'•' »-« «'  for  -^z:':  ',r,^  ■: 

«;:"lt^  ^""^  ^"^--  -^'-  the  intere.  o„  the  foHowin,  at 


a.  «2500,  12  days. 
3.  «8200.  14  days. 
♦•  *J500,  II  days. 
»•  »5000,  6days. 
6-  «4800,  29  days. 
'•  *8700,  25  days. 


»•  *  7435,  150  days 
9-  *2467,  90  days. 

10-  *5762,  330  days 

"•  *3840,  10  days. 

"•  t4070,  U  days. 

13.  *3175.  21  days. 


»..«.o,,™.3„:,^,„„^-«™. 

"■    •8040,  Feb.  16   ]QOf?   t.,  m       ,, 

«•   i.5340.25,  May  8  1907  ,:  :'    ''  ''''• 

"•   «8257.75,  Aur4  1905  t  ?       ' '''"• 
"•*3375.45,.J,\1'4*";^-22,1909. 

*»«"•■  10,  m  a  leap  year. 


240 


PKOORMSrVK  AKITHMRTIC 


1.  ^6440  for  AH  ,i„  ^  •  9  ^""^• 


1 
t, 
a. 

4. 

«. 

6. 

». 

t. 

•. 
10. 
U. 
12. 

as. 


•6440  for  68  da. 

•8200  for  76  d». 

•6000  for  2  (k. 
■  •6000for6(U. 

•6000  for  10  da, 

•6000  for  80  d». 
•6000  for  60  da. 
•6000  for  90  da. 
•6000  for  120  da. 
•6000  for  126  da. 
•188.20  for  21  da. 
•  786.82  for  27  da. 


".  •482.60  for  11  da. 

14.  •686.80  for  67  da. 

"•  •762.19  for  98  da. 

!•■  ^668.22  for  8  mo. 

"■  •287.10  for  6  mo. 

IB.  •1000forlyr.2mo. 
».   *  1200  for  2  yr.  7  mo. 
»•  •16,000,  Feb.  1  to  Feb  28 
»■  •■»'%000.Ja„.10toJan.20 
aa.  •600,000,  June  7  to  July  1 
«3-  »2,600,000  for  60  da. 
»«.  •18,200,000  for  80  da. 


wa«.viratX:;£rLTa:6r:ndr"- /^*"^^» 

«.  A  reaident  of  Edmonton   Alu '  L  ^"^  '"''°""'- 

Ea.t  at  5%  and  loaned  it  o„%^  i::^"^*''  """""'y  '"  '^e 
F.nd  bia  annual  ^n  on  an  rvJ^ntT J'S'''""^  "  «'^- 

worth  6%,  whit  ;aa  1  r«L  L!t  o!?;     T  ."  """-^^  -« 
of  sale?  °*'*''"'««oaltohimatthetime 

-"Ve^arnrrettn'TlVi  L^f  "^-  ^^  ^^  ^^  ^ea^ 
yeara.  however,  the  orw«  all  id  '"Tt'"**  ^^^'  ^^ 
Pnncipal.     How  much  beTter  or  Z  «'^  *''*  ""'^  '"st  his 

h«i  invested  his  money  Lje  °^.  "*"  ^^^  *'""'  '^  ^e 
— .«.edidnotrinLty-;:rji2:^^ 


THIRD  BOOK 

P^  of  th.  interest  .t  6^.  J^folbi.f  "^  "'""'•»«""«  -"quot 


■odiooa 


Adding 

8nbtfMlln( 

Adding 

Subtnotlng 

Adding 

Subtnoting 

Diriding  by 


}o»U«lffor.h.lnt.„.,,,,J 
<"lt«.lffortb«ln„,„,„4* 

}"'"""'"' th«lnt.m,t„7j\ 
»°"«""">'"..lnl.«.t,:4? 
"  'oMlnlnteiMtmii^ 


40L  I.'   J  r^  *WTTtw  ncncnn 

***•  find,  bv  the  aiv  ^ 
wnountof :        ^      '  ""  P*"-  "«"'  '«ble.  the  intere.t  and   th. 


9 
10. 
U. 

u 


'•   *840forl2dH.  at7j5t 
■•    ••*50forl5da.  at4J^ 

•  750  for  10  da.  at  4% 

•  800  for  46  da.  at  8% 

•  900  for  26  da.  at  6  9J 
•500  for  120  da.  at  4J  % 


*•   •aeO  for  60  da.  at  7% 

«•    •SOO  for  80  da.  at  5% 

»•   •400  for  90  da.  at  8% 

«•    •500  for  60  da.  at  4% 

»•    •160  for  68  da.  at  8% 

••  •775  for  83  da.  at  4%  „ 
"•  •^<^0for8yr.l60dH.at5* 
"•  •^«<»0f»'2yr.284da.at8* 
"•  •«<»0»f<"4yr.281da.„t8* 
"•   •"0«f«2yr.62da.at4iJ 

".   •5000forl22da.at3  9J;     1^ 

«.   •7600for66d«.at5/ar5ii^" 

"■   •2440  from  June  II   1906       t^ 
»•    •8685  from  Fe     IT  S' '"jTo  '/''''  "'  '^ 
»!•   ^76.60  from  Nov  22  llw    m'    '  ''""'  "'  '^ 
»»•   •825.25  from  Sept.  8     ^  To  /'  ,"'  ''"''  "'  '  * 
«•   iS/^OOO  from  M«y  i  '  ^  '  !°  f  ^^    '  "'"'  "*  ^^  ^ 


i*  I    1 


r 
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PWKiHFjiMIVR  AHITHMKTIC 


PR0BLBM8  or  IHTBRUT 

**  To  fla4  tha  rat*. 

»■    What  i.  the  interaat  o„  «  200  for  2  year,  at  1 «  ? 

«.  Sjnca  6  200  yield.  U  inf  r.,t  in  2  L„  T  J  .  ^  » 
™t«  w»l     t  yield  «8  inUn..*  ;..  .i  ^  **  "'  '''••* 

*24  intereat?  "  '"  ''"  -""  »""«"'  'l^  intawai/ 

•'■   T,  "I"!  ""'  "'"  •'^  ^'"'*'  •''^  "'•"•t '"  6  year.? 
••    At  what  «te  .ill  ,  ,000  yield  *  ,20  L.tereat  in  2  yTn.? 

WKirriH  BxiKcnn 

ki'r;rrru;Kr4iv:u';'rr'" '•»"'•*»•"•"• 
yi.M  •  .76  M  •«  i.  i:>n'i',^v::''i;;??:~:  it  -'  -  ■""'  ^' «»' »» 

4*  *  =  176. 

••  '  =  4.  »nd  •her»teU4%. 
T»rt.  -  Int.re.t  on  •  800  for  8 J  ye,„  ,t  4  %  =  « 1 7B 

At  what  rate  of  interest  will 

8.   1 800  yield  an  intereat  of  «  60  in  4  yr.  ? 

».   «500  yield  an  interest  of  190  in  8  yr.' 

*•   *  ^"^  y'^'^J  ""  interest  of  «  70  in  2  yr.  6  mo  ? 

5.  »500for5yr.  Smo.  i8*105 

6.  »S00  for  Syr.  4  mo.  is  1180 


THIRli  BOOR 


MS 


••  "aw  for  Syr.  8  mo.  i.«4l6 
"••4600for6yr.4„.,..i.„28,.^„ 

"•  A  man  borrow..!  tmoLT'''^""''"^'^^''^^^ 
W  th.  lenHer  18060  in  Tr  ^^.nfj '.T""""  P-" '- to 
•8060  WM  interMt  ?     Wh«t  «.-    /  ""*  """='»  <>'  the 

"•   ,'"'■"'  ^""^  '^"1  •«00  .mount  to  •  Ton  T.  4  '^      , 
14.   A  hou«,  that  o«,t  ♦6400  rented  for  tAr!  ^"•"' 

•n«l  r«,«ini  co«t  the  owner  #167  ArT." '*'">'"»'•  ^wet 
"u.nncome.ndtherat;„f Intel'? 'r'i  ^'T'  ""  "«'•"• 
^  »:   The  profit,  earne.1  b/a  Z L T'l   "" ''' '"^•'•'■-•"»- 

Tty.  were  tSm.Ao/  The  Z?  '"':  •"fP^**'*"""  o!  the  prop- 
-teren  w„  earned  on  t^e^intl^  .•^•''^-     ^''•'  «f  ^^ 

«».  To  and  the  time. 

».   What  interest  will  #200  earn  in  1  year  at  «  *  ? 

a.  In  what  time  will  *2on  .»  «*  "  «  » ? 

•80?  "'  •'^"''  "'  «*  earn  fig  intereet?  tm 

WBlTTm  BUKCISU 

^-   In  what  time  will  *Tr.O  at  65t  yield  t260  intereet? 

I      Tk.  •    .  8oLUTI01l» 

^«  number  of  year,  emtaU  the  -.W»  i,' 


li^ 
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PRWHKMIVK  ARrTIIMKTIC 


«»   To  flad  the  principal. 

1      Wl.  .        .  *""««   UIRCUU 

»•    What  principal  inveatml  «»  <■,* 
ywrly  income  of  »1000?  *'  "*  ^'  •"""•«•  will  yieW  , 

SOLUTIOMI 

•1000., .06. ^.000.  ni„o.7^;;;;,!;;itT:'::2  """• '"  •'"«• 
nil* ' "  """"^ »'  ^""^  'h.t  ,„„^  b.  ,.,„^. 

.06.  =.  1000. 

*  =  lOOO  +  .08  .  30,00a 
Hene.  th*  principal  n-quirwl  i,  %Mjm 
Ttft.     »%of»2(),(K)0  =  |iooo. 

'•-...^  :s:::r,;  v,Z"z, 


THIHI)  MIOK 

••    •876  III  4   y,_  ,t  fi  -    , 

rill  wiwt  Mnount  ilialt  li.  ;_         .  .        ""w«  aft<>r 
*••    A  man  bedii-.»j.^  .  '"""'*  '""  '•'«  ? 

^  P«..«  Worth  ..d  Tru.  W«o«t 

o'  •U2  due  2  .ear,  l..':^'    'll'ZT  "T  °' '^'-'  ^-^ 
'">">  .  debt  of  »,o«  p.i,7  ;*' *^"  •"•»  .hoiild  be  deducted 

r----w^o„ror;;.r;rbe;:^- 
~-u„etotbej:r:;::-— -^^ 

deducted  for  immediatS  payment  t' 1>.'  ""  """'  "''""''^  »- 
<UK«mat  J«yment,  is  sometimes  called  the  true 


r 
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PR00K£8SIVE  ARITHMETIC 


wRiTTtR  niRcms 
«ia  1.   A  man  owing  me  •  500  due  in  1  yr.  0  mo.  wishM 
to  pay  me  now.     How  much  sliould  I  accept  in  payment,  monev 
being  worth  5  %  ?    Find  the  true  diwount. 

Solutions 

1 1  fr  'J'-T  doll"  put  at  i,,tere.t  at  5%  would  wnount  to  •1.0626  in 
1  yr.  8  mo.,  It  will  require  u  many  dollars  now  to  amount  to  tSOO  in  1  v, 
8  mo.  a.  •  1.0626  is  co„t«„ed  time,  in  .eoo.    •600  /•To<^6 iTvo 69  (to 
the  nearest  01).    Hence  I  should  «»ept  a  cash  payment  o£  •470.4         ^ 
The  true  discount  is  •eOO  -  •470.50,  or  ^29  41. 

2.  In  1  yr.  3  nio.,  x  dollars  at  5%  will  .mount  to  1.0625  x  dollars  or  to 
the  sum  due  at  that  time,  •  600.  """"«,  or  k> 

^""^  1.06251  =  600. 

.-.  1=600 +  1.0626  .-^470.69. 

Hence  present  worth  =  •470.69,  truediscount  =  •SOO  -  •470.68, or^29.41. 

The  pruent  worth  equal,  the  given  amount  divided  bu  tit, 
amount  of  *1  for  the  given  time  at  the  given  rate. 

a.  A  merchant  bought  a  biU  of  goods  amounting  to  1800 
on  2  mo.  credit.  Find  the  equivalent  caeh  value  of  the  8oo<U 
if  money  was  worth  6  % .  *^^ 

3  What  is  the  present  worth  of  « 1000  due  2  yr.  6  mo.  from 
date,  if  money  can  be  borrowed  at  6%  ? 

i«  iJ-f  ^^^  *■■"'  ^^T'  °°  *^^  ^^  «  ""nth^  before  it 
18  due,  if  money  is  worth  5  %  per  annum. 

9.  What  sum  of  money  put  at  interest  for  9  months  at  Hi  * 
will  amount  to  $  1642  ?  *  * 

»Lt,\^T  ^'?*  ^"  y'""  "''*  '«  "^"'^d  in  a  wUl  as  heir  to 
J6000  due  when  he  is  21  yearsold.  What  is  the  present  worth 
of  his  inheritance,  money  being  worth  5%  ? 

7.    I  have  an  endowment  polic;  for  *5000  due  in  10  months 
t  ind  Its  present  value,  money  being  worth  6%. 


THJRU  BOOK 

...uch,  if  money  can  bo  b„r>owed  at  4  J  '  "'  '""'''  ""'^  ''"- 

year  wiJJ'rn^f;'^     Xj^  ^tXu'Z''''^'''  "'  ^ 

■nuch  bene. .  „,o„e,  u  wo:;;^;  .f ;,  X  i:!::;r^^ 

Important  Relations 

4U.   Note  the  following  relations  carefnlly  and  annlv  thpm 
kingr  the  auestiona  in  «  Ji o .  •'^    ^  "I'P^^^  *''«'" 


in  working  the  questions  in  §  412: 


Principal,  9 100 
Present  worth,  tlOO 


f  Rate  of  interest  5 


Then : 


5»i  J  ' 


Ainoiiiit  at  end  of  rear,  |10o. 
Del>t  due  at  end  of  year,  1105. 


and; 


I  Debt  due  (at  end  of  year)  =  Ijj  of  pre^nVworth. 

I  Principal  =  fJH  of  amount. 

I  Present  worth  =  }(«  of  debt  due  at  end  of  year. 


WMTTBH  KXKRCISI8 

to ^7?"    ^^'*  '""°  "'  """"^^  "'  '5*  ^"^  1  3^«-  will  amount 

8.    What  is  the  present  worth  of  a  debt  of  #860  due  1  v«„ 
hence,  money  being  worth  7 J  %?  y**"^ 

3.    What  sum  of  money  out  at  interest  for  3  vear«  uf  aic^ 
will  amount  to  S11521'  ^      '  "*  °t^ 

receive?  ^  ^'  "*  *"""""*  ''^   """"^y  <^i<^  Smith 


COMPOUND  INTEREST 

Va.   Interest  on   the   prinoipal   and   ite    unpaid    interest, 
oombmed  at  regular  intervals,  is  called  amp^ni^LT 

WRITTEN  XXXRCI8B8 

«♦.  1.  Find  the  amount  of  «400  for  2  yr.  4  mo.  at  6  « 
interest  compounded  annually ;  also  find  the  oompcu   .  i^tenat.' 

SOLUTIOM 

PrineipiJ 

Interast  for  1st  yr.  at  6  %  '*** 

Principal  beginning  2d  yr. 
Interest  for  2d  yr.  at  8% 
Principal  beginning  3d  yr. 
Interest  for  4  mo.  at  6  % 

Amount  for  2  yr.  4  mo.  at  6  % 


24 
•434 

25:44 
•  448.44 

8.8» 


•  4S8.48 
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a.  1400  for  2  yr.  at  6  ^ 

».  •  1000  for  Syr.  at  4% 

*•   •lW0for4yr.6mo.  ate^ 

..  f  ^000   or  2  yr.  at  6  ^.payable  quarterly 

a.   I.  ind  the  amount  of  «  1000  for  10  vean.  ^t  i  cl 
>"te.^t ,  at  4  %,  con.pounded  semiannuaUy  '°'°''°"'"* 

Solutions 

period,  and  th,  rate  fo^r  T«hT tt  ""■•"7'»y.  «>ere  »„  20  interct 
for  10  yean  at  4<t  ,0,.,.^     j  J       .      ^"^^'o"  the  amount  of  •looo 

tW.  «no«nt  i,  foC  tot  ,  Mss.;!^""'''''  """'*"'•    «'  ""  <"  ">•  fbl. 

••  TlOOOforlOyr.  at  6  % 

10.  «6000for20yr.  at3J% 

11.  »8250forl2yr.  at4^% 
M.  »726.82forl6yr.at6% 
W.  •4000for8yr.  3mo.at4% 
14.  i6000for6yr.  8mo.  at24  9J 
"•  »7000forl4yr.  :aio.at3« 
M.   «86.48forl8yr.  10mo.at6% 

17.  »75.50  for  16  yr.  6  mo.  at  4% 

18.  16000  for  8  yr.  at  6%,  payable  semiannually 

19.  *6500  for  4  yr.  4  mo.  at  1  %  payable  quarterly 


L^        M 


PROMISSORY  NOTES 
«&   .v.,  unconditional  written  promise  made  by  one  person 
aonnitc  time  is  called  a  promissory  note. 


..-^/i«,  yH^nau....nfter  date...  J  ..promise  to  pay  to  the 

order  of  ■U^ic.x,lavnUx^_ 

i^OMA,  tAout<Mui  amd  as.  ~ -- -~~„,^„^ 

100  DoUart 

at  tl\t  £>oyK.lnu>n  GanH  kete,, 

valu^  received.  u,Uh  interest  at  5%.  ;,^,  ^-^^^^ 


416.   The  ettentiaU  of  a  note  are  as  follows : 

tL!!'  """'*  ^''T^'^  ^y  *''"  P«"°"  ^h"  Vromms  to  pay. 
This  person  is  called  the  maker.  ^^ 

2.    Tt  must  designate  by  name,  or  otherwise,  the  person  lu 
who.u  the  money  .s  to  be  paid.    This  person  is  called  the  payfcl 

faiof^there.*"  "^  ^"'^  """^^  '^  '^««"'*«-     ''  '«  -""'^  ^he 
The  face  of  s  note  i,  usually  written  both  in  word*  and  in  flgu«^ 

4.  The  «,W  of  payment  must  be  definif  in  the  sense  that  it 
IS  a  time  that  can  be  determined  and  is  n.,i  ambiguous. 

.„i!  ""^  ^u  '"•'■**'''  ""  '''""'"'''■  "*  »  'P'"-fi"'  "'»«  'fter  date  which  mu.t 
appear  on  the  note ;  on  or  before  a  .p.«>rf  rf,,,.,.  etc.  When  no  ti.r'f 
pa.yment  «  mentioned,  the  note  is  payable  on  demand. 

5.  The  sum  specified  must  be  payable  unconditionally. 

2S0 


THIBD  BOOK 


2fil 


the  payeeT  *         "  "greenient  botween  the  maker  and 

*•    IT  Mu  a  not«  nwia  "  with  jnfam^  ••  l  \  j. 
«.^  int«™.t  at  th.  rat,  of  li%pe"^^L  m".    v!"  "If*  "^^^  ""  '*"  »'  '■"«'- 

though  they  an,  „ot  ««,„tUL  '"  "»""'  '""""W  »"  a  note. 

_4ia  The  following  Ul„,trateead«na,d  note : 

^"^if>^,  CfU,.,  OM^f.  /o,  1907. 

On  demand..  J..promUe  to  ,iay  to. 

^ete^.  <^a,CU^MiiU 

I  - nr  order. 


A  no^  payable  •■  to  bearer  "  .  ^yabU  '^  „„,  ,,„  ,_„,  , 
BXEKCISE8 

41ft  Exan.^e  the  note  in  §  418  and  answer  theae  queationa  • 
1.   Who  18  the  maker  ?  the  payee  ? 
a.   When  is  the  note  payable  ? 

3.  Where  is  the  note  payable  ? 

4.  What  is  the  face  of  the  note  ? 

a.   Answer  the  same  questions  in  regard  to  f-p  nnf.    1 
on  ine  previous  page.  ^*  °''°^^ 
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PROOKKSSIVK   ABlTHMKTtC 


«a   When  a  note  beoomet  payable  it  i.  mid  to  outiin 

♦a-  If  a  note  iH  drawn  payable  "to  bearer."  the  payee  mar 
sell  .t,  or  negotiate  it,  by  delivering  it  to  the  purchSer ,  and 
any  purchaser  may  negotiate  it  in  the  same  way 

f  the  note  is  drawn  payable  "to  order,"  a  simple  delivery  is 
no  sufficent  to  negotiate  it.  for  it  is  payable  to  the  pay  J  only 
until  he  order,  it  paid  to  another  person.  To  do  thifhe  wS 
h.s  name  on  the  back  of  the  note  together  with  any  instrult  o^ 
or  jondUions  he  deems  best.     This  is  called  fndor.l«^  Z 

"  JL*»°°"^"^"°  ''•■"''''''  ^  "'*  l^y^  only.noworda  "to  order  "or 
to  bearer    be.ng  inserted,  it »  negotUbl.  unlew  it  contoih.  word.  ^tLwT 
ing  tnin,fer  or  .bowing  intention  of  p«.hibiting  i»ZT  ^ 

*aa.  The  person  who  indorses  a  note  is  called  an  indorwr  • 
the  person  who  holds  a  note  is  called  the  holder.  ' 

the'h'ldrelc"  ""'  ""'  '"''"'  "  "'  -"^  *•">  -*«•  "»  P-""-  "-oome, 
423.  Indorsements  are  of  various  forms: 

1.    Suppose  that  Peter  Fairbanks,      I.ndorsbmkxt  ,x  Hc*,k 
the  payee  of  the  note  in  §  418,  sells 
the  note  to  John  Bell  and  indorses 
It  In  blank,  as  siiown  here. 


^etiv  •SuiA^^tm^. 


This  indorsement  is  really  an  agreement 
between  Mr.  Fairbanks  and  all  subsequent  bolder,  of  the  note  to  this  effect  ■ 
"For  value   received,  I.  Peter  Fairbanks,  transfer  to  the   be^^^t 


THIKI)  IKK>K 


'JHH 


?X',:n::,rjt»:=xx";.r""' -■'••■" 


'""""•"••"T  IM   Fill 


ijVAUritl,    iNDDRtKMKNT 


«.  If  Mr.  FairUnk.  indorwH  la 
ftUl  when  he  wlU  the  note  to  Mr. 
Bell,  no  one  except  Mr.  Bell  can 
negotiate  the  note,  for  it  is  payable 
to  hu  order  only. 

Thi.  form  of  indonenieat  i>  uaeful  in 
«nding  note,  through  the  mail,,  for  if  lo«t 
or  .tolen  they  .re  v.Iuele*  to  pe,«,n.  ob- 
teming  them. 

3.  Suppose  that  Mr.  Fairbanks 
wishes  to  avoid  responsibility  for  the 
payment  of  the  note.  He  will  write 
"  without  recourse  "  over  his  name. 

This  ,s  a  qn*llfled  indorsement ,«  blank. 

Beli   the  note,  wishes  to  rtttriet  its   ' 

transfer  so  that  Mr.  Bell  cannot  sell 
It,  he  writes  over  his  signature  "  Pay 
to  Jolin  Bell  only." 

This  is  a  restrictive  indorsement. 

A  rertrictive  indor«ment  m.ke.  the  note  no«.„egoii.ble. 

fail!*to  p;o^rit\hat\""^"'!  "'  '"^  ""'""^y-  *»>«  holder 
prescribed Tl  t  t^/ttl'  "°''^-^.j''\'"'^"-™  -  -  "i-ner 

responsibiiit/r:;:^::;,:;;;:^'  "'^^  -^  -^^-^  ^-'" 

lenders,  who  P»n„  f         \  ^  professional  money 

ouuers,  wfto  cannot  exact  on  loans  under  a'lnn  =  „.^    .•  •   .    ^ 

e»i  greater  than  \2%  per  annu--,.       ""  "  ' "         "'  """'^" 


c5»*y  Co  fokn  BcU  o»^.j 
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WUTTM  nBKam 

4a&  X.  Write  a  negotiable  note  for  » 122.60,  younelf  the 
maker  and  Reuben  Hamilton  the  payee.  Makfl  it  payable 
ninety  days  after  date  in  the  place  where  you  live,  with  interert 
at  the  legal  rate  in  your  itate. 

a.  Write  a  non  negotiable  demand  note  for  1200  payable 
by  yourMlf  to  John  H.  Faeeett,  without  iiitereet. 

a.  Write  a  note  with  three  indoriement^  the  first  and 
■eoond  in  full,  the  laat  in  blank. 

4.  Write  a  note  with  two  indomemente  in  full,  the  aeoond 
vnthout  remmne. 

».  Write  two  forme  of  negotiable  notes  for  »  796. 86  payable 
in  three  months  to  John  C.  Fenton,  with  interest. 

6.  Indorse  them  properly  to  transfer  one  to  the  bearer  and 
the  other  to  Richard  Gray  or  order. 

T.  Write  a  demand  note  with  interest.  Write  indorse- 
ments to  show  that  it  has  been  transferred  four  time^each  time 
by  a  different  kind  of  an  indorsement,  the  last  being  rt$trictiv». 

8.  Suppose  that  you  have  sold  to  Sanford  &  Williams  mer- 
chandise for  •  1000,  terms  half  cash  and  half  payable  in  sixty 
days.  Draw  the  note,  with  their  signature.  Make  the  note 
negotiable. 

9.  Indorse  the  note  for  selling  it  to  J.  K.  Averj-  in  such  a 
way  that  he  can  sell  it.     Do  this  in  two  ways. 

10.  Suppose  that  Mr.  Avery  sells  the  note  to  Henry  Bald-  c  'n, 
and  indorses  it  in  such  a  way  as  to  avoid  responsibility  for  ite 
payment.     Write  the  indorsement. 

U.  Suppose  that  Mr.  Baldwin  is  the  final  holder  of  the  note. 
If  Sanford  &  Williams  do  not  pay  the  note  at  maturity,  who 
must  pay  It  7    Explain  each  indorser's  liabUity. 

la.  Who  are  responsible  to  Mr.  Baldwin  for  the  payment  of 
the  note  ?     Who  is  respoasible  to  you  ? 
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P^Tmtnf.  ""•'  ''"*  ">"««1  »>•  make.  partUl 

«»-  -u.  V.,,, ,.. ,.. ....  M,o:.:;::,r:,..r„t:«  ::."•'"■'•""• "» 

Flr«  Rule 
wurmr  ■zncnn 

1906,  ffiO;  Aug  4  iflofl  *7r    Z       i^\^^^'  *125j   Ju„e  1,    , 

"       <    rAu)f.  t,  iwo,  f  7o:    Nov    1     inns   *1en       !..••. 

amount  due  Jan.  1.  190«.  '  *"'^-     ''""*  'he 


'SOLUTIOH 

PlinoipaU,  Jan.  1, 19(>( 
Int  to  Mw.  82, 1904,— 81  d». 

Amoant    .        .        .        '_ 
FInt  payment 

New  principal,  Mar.  22,  190i 
lilt,  to  June  1,  1903,  _1  y,.  71  da 
Saoond  payment  (whicj,  i,  le«i  than  i„t  due) 
Int.  from  .lune  1  t«  Aug.  4,-84  da.  o„  fSfw'je 

Amount 
Thirdjpayment^be^ded  to  .ecoi.d) 
New  principal,  Aug^ljlSOS         ' 

Int.  to  Nov.  1 ,  1  wr. 8«  da. 

Amount 
Fourth  payment 

New  principal,  Nov.  1,  190S 
Int.  tDJsn,  !,  1K)S,  _gj^.^ 

Amount  due  .Ian.  1, 1806 


•  W-OO 


•  7S.00 


•  1000.00 

ia.82 

1018.82 
12S.00 

•  »88.32 

«J.67 

120.00 

848.S8 
130.00 
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-uiy  ^  isoB,  1 800.     How  much  wm  due  Oct.  12, 190«  ? 

8  A  not*,  for  1 400,  d»t«l  Apr.  1. 1906.  h»l  indortrf  on  it 
the  foUowmg  p.y„enU:  July  1,  1906.  f^  Ct  1  TJL 
•  80;  D«,.  11.  1905. 1100.  How  much  wj^'^e  Ap,"  \  m 
with  latereat  »t  4  %  ?  ^     ^    '"'''' 

h.!!"  ^°*"*:!°'  •  ^^^'  '^•""»  «  *  '"»•"•».  d.ted  Nov  1  1904 

1906,  teO;  Oct.  20.  1906.  120;  Nov    1    IftOfi.  *1mi      li 
much  wa.  due  Apr.  10.  1906?  ^  ******     "*"' 

1W4  had°°th.  M,*^**^'  '^"•"^  ^'^  '"»«'«^  «l«t«l  Aug.  16, 
2.  IM^.ii  ^"""''"'S  P»'»«'  Wment.  indor^rf  on  it :  Jan 

.f  !i.  1  n"*".  ^°'  •^'^"'  ^•°  ^«^-  28.  1908,  h«l  indorsed  on 

1906,  with  interest  at  6%.  *^       ' 

th«'■h^^°°^f'"  t*"'  '^''**"^  °''*-  22. 1904.  had  written  across 
•47.       How  much  was  due  July  1, 1906,  with  interest  at  4^ 


TIIIKI>  IUK>K 
8«ort  Rah 

.-".i  ..r::r.  r:  t:  :i-  ::r.rKr""" » •'"'■'■ 
«».  ,<-«"",tr""''  '*■ """"'  •'  "•  f^^i « ,j. 

From  tht  amount  of  tht  oi-.'.^'..../       i 
■"^ '""""'•"' "-^ -«"'«  «W«1  b,  .fau  ™i.. 

w«im»  BXBaciiu 

"•w^.  irUMTrll* '•  IS"  ''"^  '^  ''^-•-  »'»'*  "'«  'o.- 
M«r.  10.  1906.  160.  How  Z  ,  "l  ^''-  ^^'  '»«^.  »«00, 
inU.«.t  .t  5% V  """'''  ^"^  ''"«  M'y  18.  IWS.  with 

*•  A  "oto  ^o«-  «850,  dated  June  1    t(w)<;  ,    ■    , 

•160;     May   ,,   jyoe"  iio       How  f^  'k*'""'    *'*'''•  ^-  "^^ 
1»06,  with  interest  at  6%^;  '"""''  **"  'I""   M-r  1«, 

w«  due  Dec.  20.  1.06.  !t  ^  r. tSrej;'/  ""•  *''•     "°^  --" 

P«'me1.t«"tdo«ero^"?;.'^\f  "'r-,''  ^''^'  »""'  "'«  ^o"owi„. 

•26;   Oct.   17,  ri   *'  0      With  iir-f'""'  •''">■  ^'  '''' 
...„  ....  ,       -  •  »«"■     VV.th  interest  at  6%,  how  much 


was 


,  liWfi 


Find  also  the' amount  due  by  the  First 


TKigfa  FBOu.  A«.— 17 


Rule. 


BANKING 

for  th«  Unk  wilt  n.v  in.-     »  ••»>»«•  bank  <lep«rtmeiit, 

•re  l.ft  Z,U  ^^  ?^'*"'  "f^"  ""•""  »''"'»  "f  •n..iiey  ih«t 
.«  l.f  .0  the  Mving,  bank  de,«rtmeut  for  the  inuZ  uZ 
which  ia  common  y  »ix  month.  M.„i,  i  •""'^'•'  '*»^. 
interest  on  depo-i  Jin  ouZZLul'  '"  ""'  "'"""^  '"'^ 

i«  the  receiving  of  dep^  u  for^f  T^  ^*"  '""  '^'"«  **«** 
money  i„  v.riL  w.T- bv\:?       r"*  ""'  "'"  '•""""«  "' 

bu-ine-mcna/dJo^poS;™   """"'   *""""*•   -"'-"   ^- 

C.!!Sia^':B;n'k'Acr' '  t  'r'T  ""'"  *"•  •"'"""'^  »'  ">• 
or  tank  bUto,  which  cirnilate  as  money. 

bar^o^rr  rnraL'Ven'oT""  ""•"""""  •""""  »°  "^ 
other  bu^inerpiTuLtitr^  ""  """"""*'''  '"'  ''  •»- 
Tru.t  comp«nie.,  being  rertrioted  le«  th.n  Unk.  In  ««.M  .^  ♦!,  i.-  ^ 
of  .„re,lma„u  they  „„y  ,„.ke,  ,„  usually  'ble  to  t 'l„"^  ^  „*!  '^P,'^ 
TJiey  do  not  i««u«  bank  notea.  "  w  p«y  lutereit  on  deponU. 

MB 
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**  Money  that  in  depoajtwl  in  >  h.nk 


8tp» 


'oronfo,  /uHurfty  *,  /  v; 

f  bf  Noittrm  CrotDtt  Ban; 
^/  >W«  j(U^ „  , 

■*^'^----— -^^^^-^^^^^^ 'w/. . : 

■-»-«»...  h^,t:js;'  ,rj:r.t  *  .i!^-:^"'-  - 

"»k«li  "r.  In.  imj  m«k.  r.  ™.  i ,    .  "'"'""  ^  «"»  »»l  it 

.i.i.h  ^  „„  taa."::-;;L's!t;  "'^"■''"«"»"'«'.- » 
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4».  Opening  a  Bank  Account.  —  A  person  wishing  to  open  an 
account  at  a  bank  tokes  his  money  there  and  loaves  it  with  the 
"cashier"  or  "receiving  teller"  together  with  a  depodt  dip 
properly  filled  out. 

He  is  then  given  a 
small  book  with  the 
amount  credited  in  it. 
He  is  usually  furnished 
with  a  book  of  blank 
checks. 

In  order  that  the  bank 
may  have  his  true  sig- 
nature to  refer  to  at  any 
time,  he  is  required  to 
sign  his  name  in  a  book 
of  signatures. 

When  a  stranger  to 
the  bank  oificials  t  ishes 


Nlnw  of  Otpotitor 
Sarnyul  J.  llamoH 

Dominion 

.  ;  CnM Siimtt, 

'  DtpotlM  by  . 

; «*. jfj 

Bank 

J.  l/amon 

Cbbou 

E«i.-rJ 

JUm 

MS  1  US 
7t     10 

IS 
IS 

Mnary,  l>07 

H 

Ml 

t 

m 
u 
ss 

ts 

IS 

to 

1                 too  <     1 . 
.                     40X     i- 
\                     -  X     4- 
1                     -  X     0- 
;                     tSrt   10- 
1                     -X  20- 
1                     -  X   Wl- 
\                          dxlUO- 
1                               /  X  '^IH>:« 

loo 
ao 

ito 

SCO 
500 

00 

00 

00 

00 

no 

'     OoU    .     .              * 
1     8">«r.    ..'.'. 
1      Copper*  .     .     . 

:  chSk.  .  ,  .  ; 

1100 

tso 

IS 
1990 

Oft 
00 

ts 

10 
7H 
It 

ko 

1     LmiEiobsnmi    * 

tut 

tlldO 

iL 

to 

1     ToT»i.     .    .    .    * 

itss 

IS 

to  open  an  account,  he  usually  has  to  be  introduced  by  some 
reliable  person  or  else  he  must  furnish  references. 

10  credited  in  the  depositor's  bank  account.  «nonni 

WWTTBN  IZXRCI8B8 

ftS^V'  t  '?"k''  YT^  "'  *•'"  ^""^  °*  Commerce  was 
!^r  ;:  1  ""^  ^^^  hi.\fiiice  after  checking  out  «45,  «3  75 
«75.50, 113.62, 1176.25,  and  « 126.10.  ' 

Rant^T  *'".*'''*  °^/P"'  *  "*"'"  ^^""""^  *'  ^^^  Standard 
Bank  Toronto,  was  §142.34.  Apr.  3- he  deposited  $112.50  ; 
Apr.  10  he  deposited  $60.40  and  a  cheek  for  f  18.75-  Apr  17 
he  deposited  a  check  for  165;   Apr.  24  he  deposited  $92 ; 

thffirfJof  Mar  °'^'  *'''•     ""'  '^^  ''''""•'^  ^"  ''''  """"^  "" 
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8.   Henry  Brown's  balance  at  the  bank  May  1  was  «3472  88 

«72  86  *89.17,  »24.64,  »7.77.  «4.66,  and  «96,  and  drew  out 
«125  «86.  •72.60,  «18.10,  f  28.90,  #600,  and  i61.87      wj^ 
was  his  balanoe  June  1  ? 

was^ilOeT'"  .^"'■""^M"  '^'  !«"k  «»  th«  beginning  of  a  week 
I^rl  during  the  week  he  deposited  1284.60,  «490  76 

*826.60,  *416  f  326,  and  *410.76,  and  paid  bv  check  a  b'li  of 
goods  for  «1250  less  3%,  another  for  198.60  less  2%,  and  «876 
for  store  rent.     Find  his  balance  at  the  end  of  the  week. 

5.   Suppose  that  you  sell  Charles  Raymond  of  your  city  an 

the  Royal  Bank  of  Canada  for  the  amount.  Write  the  check 
supplying  the  necessary  details. 

in  fl'  i"'^r!  ^}^  "*'*'^  '"  "*"•'  ""''  ^^^''^  •*  to  yo«r  credit 
m  the  Bank  of  Commerce,  together  with  §75  in  bills  and  §16.68 
m  coin,  filling  out  a  deposit  slip  in  due  form, 

1.  ';  S'"'*''^  T'"^*'  y°"'  "^"P"*'*  '«  "'«  Bank  of  Commerce, 

for  *«0,  payable  to  the  order  of  "self  "  and  indorse  it ;  draw 
check  No.  3  for  §83.65,  payable   to   the  order  of   Frank  A 
l/Ulver. 

0.  Write  the  stub  record  of  each  check,  the  firs*  two  beiu,, 
for  personal  expenses  and  the  third  for  automobile  repairs. 

9.  Suppose  that  Frank  A.  Culver  applies  your  check  No.  3 
in  part  payment  of  his  bill  at  Carroll  Brothers'  grocery,  and 
^at  Carroll  Brothers  deposit  it  in  the  Bank  of  Commerce. 
Wnte  the  indorsements  that  the  check  will  show. 

10.  John  Dixon  pays  George  White  §37.50  per  month  for 
rent. by  check  on  the  Merchants'  Bank.    Supplying  the  date 
^d  place  wnte  one  of  these  checks  in  such  a  form  that  Mrs 
White,  who  IS  not  knnun  at  the  bank,  may  cash  it  there. 


*«  PKOORM8IVB  ABITHMETIC 

BAHK  UISCOUHT 

from  banks      Bank.  Ur^7    li.  ""^ '"  ^"^^y  obtained 

other  f  rm  of  n„„  !  l,  ""  '"°'"  P*^'  «»  ""t*-  »'  on  acme 

w  ti;vir  rts^n  th?  ^"'^ ''' "'»-  °^  - 

be  the  borrower  th«  nfT  P^P*''  °'"»  P*'*""  '^i" 

with  the  terZ'   5l T^''  *  P^'*"'  ^"^^  ''««o">e'»  responsible 
note.  °'  *'"'  P'^'"*"*  "^  ^^^  l*""".  by  <„<i„r«-^  the 

out  a  ,^:^^i::  -tz::]  "'"^'  ^'-  '^-'  '-^  -^« . 


$/ooo.oo  jTT      I        :r — ^ 

Regvna,  Sask.,  Cluq.    8,   1906. 
»^Wy   d^    ,f^,  ^e,-,.J..,.prornise  to  pay   to  the 

Cm, 

at  JCftu  Impittel  Bank,  lUjiiw. 

Value  received. 

'"'■  ''■       ^ -  M«  ^ 


■^iWter* 


^^*"  Albert  Ross  has  endorsed  the  note  John  FnrH  I 1 

Th«  r^t      n?,      ^  bowever,  get  the  whole  sum  of  «1000 


THIRD  BOOK  368 

Can.  should  b.  Uken  to  include  day,  of  grace.    (S«,  §  420.) 
WRiTTHf  KJMRCI8BS 

unt,  and  the  proceods  of  th«  nntj>  i„  2  j^o  :r  ./ 


447. 


discounted  Sept.  16,  1906,  at  C%.  *       '  "* 

Solution 

xor-^rr  ^-o'r^i^  oKroa^r  '«"•  ^^^^  -  ^-^  -  '^ 

The  t.rm  pf  dUcouat  18  from  Sept  18, 1906,  to  Nov  9  190fl  nr  t^  a 
(nee  table,  page  284).  ."",10  nov.  »,  iwja,  or  54  dayi 

The  b«ik  diKonnt  ia  the  interest  on  » 1000  for  54  days  at  6%.  or  •»  «« 
The  proM«d.=»1000-»8.8fi=|991 12  •"'•S-SS. 

nof;o:.:Si:r.t:  ^ariir  XLt "" '^"^•' '^^ "- ^ '-^ 
.nswent'id  L'rirar;:!;:''"'^*' """''°-  "•  •"-"^  ^^"-^  -^ 

diLuntiMttT  °'  "f  "?^''  *'^  *^™  °^  '^'«''°""''  'he  bank 
interest,  dated  Mar.  4,  discounted  Mar.  7  at  6%. 
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the  ii„t  „;  £ZZ7'^''''  '  '-■'••  '•-'>-'-  »f  note,  on 


SAVINGS  BANK  ACCOUNTS 

i«  ^ned?h:  Ce«  ttr "  *'^  '^^''  "'  -'>'«'>  '-«--  i' paid 

drawn  out,  the  amounts  Zng  o'dSV"  "'r  """^^  '« 
may  be.  Books  should  also  be  nr!  *  I  "'^^^  '^  '^«  ''^^ 
end  if  rs/'K  ;,*  ^  presented  at  tho  ha.-i-  -^  ,i 

-f  c,aeh  intare,i  tern,  to  have  interest  credited.  "" 


3M 


PROORSMIVE  ARITHMETIC 


«n.  The  incNit  general  ouitora  with  wvinw  bank.  i.  tn 
creda  ...terest.  at  the  end  of  every  intereet  term^in  W  Sin« 
calculated  monthly  on  the  "minimum  monthly  teW'         * 

U.ually  MO  .nterent  is  computed  on  the  ooat«  of  the  baknce. 

..T^Ia"  ^°"°^'"»  «  O'*  illustrative  statement  of  deposits 
and  withdrawal,  with   interest  compounded  quarter  yaH^ 
per  annum,  calculated  montUy  on  thV"  minimum  "l^Lee 
Statiment 


The  stetement  show*  that  the  deposit  of  Dec.  15  1905  diA  „nt  K.  •     , 
draw  i„<«„^  „„«,  ,,„.  ,  ,,,«_  ^,„7„^  .  ,^^^- 1^;  ,;»f '„tt,toS,  ? 

month,  but  not  on  the  detmait  nf  VaV.  d      tu  ,   .  ■' 

An.we„Tn  tt'^ho^v""'?"''  ""'''  °'  "  '=*"'*  •"  '^e  interest  wer^dro^Ld 
Answers  m  this  book  are  based  on  this  method  of  solution.  '^^ 
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vxirmi  BXMcun 
.i"d  the  bre^dt/ilT'rioT":  '"  '  "^'"^  ^"^  ^k-  -1 

fP*Wra.a/...  Sept.  18.  1906,  i8.5;  Mar.  19,  1906,  ♦  2.50 

1906,1100;  Ma,  2;  S  S  V''-  'o'  ^'^"'  *^'5'  ^ar.  8, 

and  Julyl)"  ?;!'"  ''  "**P'  •"'«-*  -"--all,  (J,„.  , 
».   Same  a«  e^rcise  8.  except  interest  semiannuallv  at  31  * 
^Interest  ^„,ia„„ually  (Jan.  1  and  July  1)  at  si     ^  ^' 
■Depontt:  Jan.  2,1906    «o^.    ,        ,,;„''  ^• 

1906,*  125;  Mar.  12  i  ;n^    T  ^^l  ^^^'  *^^'  *'«b.  8, 
wr*ij        «•"■■  -lA  i.mb,  $  175  ;  June  4,  1906  »  60 

^iToriTrS'^^'''"-*'^^"--  ^-*«-)at8,„.     Balance, 

190tC;-N'ot  iVS^itf,;  ««P*-  ^^'  ^^«.  *2^=  Oct.  12. 
MMrfr«.a....  Oct.  2,  1906,  il6;  Dec.  12,  1906,  *36 
^Interest  semiannually  (Jan.  1  and  July  1)  at  3% 

190^1150;  Apr    2   1906   «1o^  M  '  "'  l'^«'*200;    Mar.  1, 

1906,  «no    Ju^ne  10    1906   If,'  f 7  l\  ''''^  *«^^  J"-  1 

^>  1906,  «60;  Sent    1    190fi  I.n'  o^  ^''  ''"'•  *^20;  Aug. 

1906,844;  Dec.ti9O6.T36"'  °'="  "-  ''"'•  *^^'  ^--1 
Withdrawtdt :  None. 


EXCHANGE 

wiJ?*"/*?'"^  ^*^**  "  collecting  credita  in  di.tant  nl.,e. 
without  uctUHlly  twnirferring  money  i»  called  exelungj    " 

foHownK  pagoH  are  by  pctiQ  money  order,  by  expreM  r-   y 

foreign  bUl  of  exchange  (nimilar  to  a  draft). 

™l^  I'^'^'u'^^  '1*"''*'"  *'^°  '''"'=•"'  '"  *»>«  w>ne  country  is 
called  domeetlc  or  Inland,  exdumg.  ,  exchange  between  Lo 
places  in  different  countrieH  Ih  called  foreign  exchange 

DOBHSTIC  SXCHAKOB 
497.   A  poMal  money  order  i,  «„  order  mado  by  the  po«t- 
maeter  m  one  place  on  the  p<«tmaater  in  another  to^pay  ff^  e 

Unrn   S  ?  *°  t''«/'""'.r'°"*^  '"•'^«™  P"^"^'"  •"  t;anada,  the 
follows-  ^«''^°"n'"»'«l.  the  West  Indies,  etc..  cost  a. 

Fororder.  for  ,uius  not  exceeding  |     5.00  8  cent.. 

Over  «  5.00  and  not  exceeding  «  lo.OO  fl  cents. 

Over  »10.00  and  not  exceeding  180.00  10  c^nt^ 

Over  130.00  and  not  exceeding  «  50.00  l.-j  cents 

Over  ^-iO.OO  and  not  exceeding  |  y.'i.OO  a.i  cents.' 

Over  ♦75.00  and  not  exceeding  tlOO.OO  30  cent^ 

^^.  on,,  in  C^ada  andL  S  ^JZ:^ Z^tZU 

1»  ^m"  ~y^^.  rr'""""  """"""'  '"  '""'■  "  »'°Sle  order  may  be  issued 
obtained.     Double  the  above  rates  are  charged  in  the  Yulton 
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A  .ingle  order  cannot  beTuidfo?:*"  !""  T'^'""^  «••«• 
pre*,  money  order,  are  ne^le  """  """  """'■     •*-• 

*8ft  Telegraphic  ffloner  ordar  t^u  l 
transfer,  in  .mall  am„u„u  h^Z\>Z  !,  *^i'.''  oompanieH  make 
following  charge,  :  1  *  „„  .n^"^  "«|r  ofl.cee,  .ubjeet  to  the 
«ny  .mailer  .„!  .  f„  J,:"  l^^^*  ZHT'  ""."  ''^  '"' 
-^v,oe  not  to  exceed  double  Se  il  r^L  "  ^^''^l'"" 
memge  bet,veen  the  two  place,  "  ^"•"■•"■'' 

"•.entrf.  :r:^~'"'»'"" '-'- '«,  th..,  cu*o„.„ .,  ^,^^ 

in  ^ch"Sr.t^  hLt'oTet  d'^r^"'"^'^  '^~''"  -  -  ^-•^ 
The  payee  get«  it  Ih^d  at  »7  1^1'*"'  ""^  ^  "^"^  ''^  -""il- 
^t  from  the^bank  on  ihieh  rr  H  '  ""''  '*"'*  ^""^  «"'-'« 
the^yee  a  .m.  Z  :£  :^J-::-^  -argi„g 

oi;^;J,^'rS;,T  T''"^  following i.,u,trate,  the 
drawn  by  on.  SV„  '"oelf'^''  "'"'^  •"  ""P'^  "  «"»-k 

^o.  Jj^ 

JTfif  Sominion  Banit  ^■^^'^■ccp 

Pni,  t^ii.         ,  Toronto,  Aee^^n^.^  j    1907 

Pay  to  the  order  of  ffen^^  a,^^- -JjJ^ 

^i- w-  ^;,  fu.',  ul  -rrrt"-- ~~~~-—ililS. " 

for  value  received,  which  rhZxl* Z^'^'^rs, 

lT„„    »  '"•  '^'''^'"''^£' *<"^unt  with  advice. 

1 0  the  Maiiaj^r 

Cftt  Bominion  iSank, 

MoNTRBAr., 


»ll"    \ 
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Th.  dnit   bo  ^^  Money  oanUr. 

Toronto  b.nk'.  «oo«nt,  if  „  fct,  o^"    „,^^  ^""  ,""'  *"•"«•  "  ««  «»» 
••"«d  .  f~  ch.rg«l  for  ,xcj„llr         '         °"'""''  P-^hwr.  .„d  h» 

money  cente«.  "'"'""  "'  '^"''-  '«=«fd  in  import^t 

LotJI!;„^°)^«^j„tH-jS''PP''«'  that  W.  C.  Atkin,  of 
that  Mr.   Beet  wi.l.eH  to  oo],ect  S^fT.f  ^"'  °"  "*"""""'  •»«» 

drawoHM.  Atki„,by  jrolatni::^;':^;     ""  ""'^ 
/  ^00^0  '  ■  — . 

^'^^  received  a^aharge  to  ar^rU  of 

To  W..  C.  (ZUcH^, 


I  "6  ihcKd^  gt.,  Lynd<»v,  Cnt. 


Atkin,  ,„d  „„,!,,  to  the  U,gi„a  bank  If  ""'"  ™"*"««  "^  «'• 

«.edr.t  to  the  Re«..  bank!  :Lo\t ^^ nS^! 'b:::^^ -'r  ™ 


THIRD  BOOK  -,, 

would  b^M,.e.«,  ,„,„  ^  ,  j;7f      ^^•^^'-'  c«.  ch.^«  ,„  „„„,^ 

would  write  a,.r„«  the  fa.e  i„  ^     •   ^  """'"'"'  '"  W  'l-  ''« 
•••te.  .nd  ..«„  ,,,  .J,  '2,  ;  -    '"^  ••  A..,.ted  -  with  the 

"  MceptMce  «nd  i,  equivalent  ,7  "''  '*  "'""  ^""'"1 

«i«e  .ixt,.three  da,,  X^t  ul'VCnr"'' ''■'^r"^' 

Tj™.  dr.f,.  .„  ^.„,ii„,^  ;  ^  ™''~  .  they  Kenerally  CmrKe  excl,a„Ke. 
«..  d...  o,  .„..„Hty  i.  c..c„,.tH  Et  uiiTthVZr''''''-     ■'''"" 

406L  Szchftugo  IfArkfit  It'll      r 

when  indorse,.  m„,  ^  bought  and  ^^''7^."''.  "'*•''''*•  '"'' 
-g  and  aelling  them  ia  carried  on  Wlv-Uu"*.""'"."'  '""^  " 
open  market.     Hence  ».  a,i,K  .^   -^  ^  *^"'"'  »"''  '"  the 

•upply  offered  on  th*  maXt  ZT:,"™"''^''^-  *''-  "'« 
goes  down  and  e«hi,ge  i!  It  .SI^l  ^  '""''  ""■  '""'" 
when  the  demand  ercefl  th«  ^  f  "'  '*'•''  f^'  '"" 
exchange  is  at  a  ^^  0^3^''"  ^"^^  '"-'  ""  '""' 

city  or  town  of  importance;  and  domeX  k  '"''  ''™"^'""  "'  '^^^ 
on  ^mort  entirely  between  different  branlh/"?"  '""*""'"  "  "»"'«' 
"."It  of  the  Can«lian  bank  nKsv  ter.h  "/  '*"'  "'"""  ''«"'"■  A.  a 
Canada  for  don,e«ic  bill,  of  ei^r™;.'"'  "T-  "°  ""P*"  ""''«'"  '" 
extent  .ubject  to  the  influenc^   wtch  "nt^  ""     "  ""''"'^  "  "°'  '"  "y 

5  -saa^aoovepar.sew  mat  par,  and  never  below  par. 


f,^*l 


'■'  ,.  ^I* 


Mictocorr  aisoiuTKm  tbt  chait 

(ANSI  ond  ISO  TESr  CHART  No.  J) 


1.0     £1^  Ki 

^  g!f  IS 
1.1   I "« r 


_^  APPLIED  IIVMGE    In 

SSS-^  1(.53   EasI    Moil   Street 

?*<£:  Rochester,  Ne*  lork        14609       USA 

'■^  (7'6)    462  -  0300  -  Phone 

^S  (^'6)   288  -  5989  -  Fa. 
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467.  riie  price  of  domestic  exoliai.ge  (for  bank  drafts,  or  for 
rolluoting  sight  or  time  drafts)  is  somewhat  elastic,  depending 
on  the  lUstance  between  places,  the  amounts  involved,  the  par- 
ticular relations  that  may  exist  between  a  customer  and  his 
blink,  etc.  The  rates  vary  from  par  to  J  of  1  %  above  par  for 
bank  drafts,  and  from  no  charge  to  J  of  1  %  for  collections. 
1  he  standard  rate  is  J  of  1  %,  with  a  minin.um  charge  of 
i..>^.  When  a  bank  advances  money  to  a  customer  on  a 
draft,  the  price  of  exchange  often  includes  an  extra  charge 
made  to  allow  for  the  time  elapsing  before  collection  and 
return  of  the  money. 

xziRasss 

468.  1.  What  will  a  man  have  to  pay  in  Vancouver  for  a 
draft  for  «5000  on  the  Bank  of  Montreal,  Toronto,  if  the  Van- 
couver branch  of  the  bank  charges  |  of  1  %  for  exchange? 

a.  Find  the  cost  of  a  draft  on  a  Regiiia  bank  for  #600  in 
Edmonton  at  an  exchange  rate  of  ^J  of  1  %. 

3.  A  grain  dealer  in  Winnipeg  sold  some  grain  to  a  Montreal 
firm  and  drew  on  them  at  sight  for  §14,600.  A  Winnipeg  bank 
bought  the  bill  of  him  at  a  discount  rate  of  6  %  for  10  days 
(time  allowed  for  collection),  and  charged  him  X  of  1% 
exchange.     What  did  the  dealer  receive  for  his  bill? 

4.  A  sight  draft  for  17300  on  Calgary  was  cashed  by  a 
Toronto  bank.  The  bank  charged  interest  for  10  days  at 
7  %  iiiid  tV  of  1  %  exchange.  What  did  the  bank  pay  for 
the  bill  ?  *^  •' 

Find  the  cost  of  a  postal  or  an  express  money  order  for : 

5.  «3.10    7.  i  6.75      9.    121.80    ii.   $50    13.   162  76 

6.  $8.50    8.  »11.20    10.   «17.65    12.   §66    14.   §99.80 
15.    How  much  will  it  cost  Mr.  Drew  to  telegraph  §200  to 

his  son  in  Sherbrooke,  including  a  12.word  message  at  25-2? 


I 
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469.   1.    Find  the  cost  of  a  ilraft  for  «  750  at  ^\  %  premium. 

a.  What  will  be  the  cost  of  a  draft  for  #125,840  when 
exchange  is  at  ^j  %  premium  ? 

3.  A.  T.  Stewart  of  Edmonton  draws  on  W.  Wetmore  of 
Grenfell  for  *3500.  The  bank  in  Edmonton  charges  1  % 
for  collection.     Find  the  proceeds  of  the  draft. 

Write  the  draft,  supplying  necessary  details. 

4.  What  will  be  tlie  proceeds  of  a  draft  for  .*2000,  payable 
80  days  after  date,  discounted  at  6  %.  if  6  days  are  allowed  for 
the  collection  and  the  return  of  the  money  ? 

8.  The  Can.  Gen.  Electrii  Co.  sent  to  Charles  Avery,  their 
salesman  in  Vancouver,  a  Montreal  draft  on  the  Hank  of 
Montreal  for  «200,  dated  June  27.  The  draft  was  cashed  for 
Mr.  Avery  by  the  proprietor  of  a  hotel,  James  Hanh.n,  w!m 
deposited  it  in  the  local  Imperial  Bank.  This  bank  for- 
warded it  to  the  Imperial  Bank  at  Montreal  for  collection. 
Write  the  draft  and  its  indorsements. 

_  6.  Find  the  proceeds  of  a  60-day  draft  for  « 1885.50  dis- 
counted at  7  fo  for  the  full  term,  if  the  bank  charges  80  i  in 
addition  for  collection. 

7.  C.  M.  Clay  of  St.  John,  N.  B.,  sold  200  barrels  of  tar  @  *  1  80, 
50  casks  of  crude  turpentine  @  *3.20,  and  250  barrels  of  U  resin 
@  82.05,  to  Hines  &  Co.,  Halifax.  Hines  &  Co.  remitted  with 
the  order  a  sight  draft  for  »27-  on  Colfax  &  Son,  St.  John, 
N.B.,  and  authorized  C.  M.  Cla  o  draw  at  60  days'  si^ht  for 
the  balance.     Write  both  drafts,  supplying  suitable  dates. 

8.  C.  M.  Clay  discounted  the  second  draft  for  63  days  at  6  % 
and  was  charged  3^  %  of  the  face  of  the  draft  for  exchange. 
Find  the  net  proceeds  of  the  shipment. 
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broker  *40nn7'"!T   '"   ^'♦"^"ver.  B.C..  «,nt  hi,  Montreal 

r ;ivritfi::r '  ^  "^*""-  ^^^  -«-^« 

10.  AcomniiHaion  firm  in  Brantford  received  a  car  load  of 
oranges,  896  boxes,  from  a  dealer  in  Buffalo,  N.  Y.,  paying  877 
freight  charges.  The  firm  sold  200  boxes  @  «2.60  a.d  the 
Zlft  V'-     Tr  "'"''**'^  '•>«  Proceeds^after  delct^ 

i  95,  on  ilOOO  insurance,  by  Montreal  exchange  at  par      What 
was  the  face  of  the  draft?  ^        ^  *' 

U.  A  Winnipeg  pork  packer  received  an  order  from  a  Vic- 
toria customer  for  75  barrels  of  mess  pork  @«I3.25.  freight 
charges  paid  to  Victoria.  He  shipped  thT  pork  dre7a 
sight  on  his  customer  for  the  whole  amount  less  « 154.64  for 
freight  charges  and  insurance,  and  sold  the  draft  at  the  bank 
at  i  of  1  %  exchange.     Find  the  net  proceeds. 

12.  A  merchant  in  Fredericton  received  an  order  from  a 
Montreal  hrm  for  800  barrels  of  fiour  @  »3.26  on  the  cars 
at  I.redericton,  terms  60  days'  sight  draft  attached  to  the  bill 
describing  and  giving  possession  to  tnc  flour.  He  shipped  the 
flour.     On  receiving  the  Montreal  firm's  acceptance,  he  sold  it 

15  ?l^i°i  000  '    r"""'  °'  '  ^"  ^"^  ^^  ^'^'^  ''"'1  -''^  charged 
15^  per*  1000  exchange.     Find  the  net  proceeds. 

13.  Banks  occasionally  are  forced  to  ship  money  by  express 
from  one  money  center  to  another,  in  order  to  meet  the  exces- 
sive demands  made  upon  local  banks  in  periods  of  great  local 
commercial  activity.  Find  the  total  cost  of  the  following  ship, 
ments  of  money  by  the  Dominion  Express  Co. : 

»  2,250,000,  Toronto  to  Montreal,  rate  40 )«  per  $1000 

l,^^'  ^°"*™*'  *°  W..mipeg,  rate  » 1.50 per  81000. 

«   V^'^'  *''""™*'  to  ^'ancouver,  rate  J3.75  per*  1000. 

«    750,000,  Vancouver  to  Calgary,  rate  I1.75  per  «1000. 
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ttt 


drawn  ,„d  accepted  u  in  domestic  oxcUnge.  "'  '''° 

471.   Foreign  bills  of  exchange  are  usually  written  in  dupli- 
oate,  called  a  let  of  exchange,  illustrated  as  follows  : 


BamUtan,  Ontario,  Jbe*.  ^,  190/} 


Exchange  for 

£  £00  .  is  .  5 

Mi^A,  days  after  U^it  of  this 
First  of  Exctuinge  (aecoml  of  t}u>  same  tenor  and  date 
unpaid)  pay  to  the  order  of  /a«w*  i»WW»«, 
&WO  kundud  9(yuMcU  S/.'i  ^d/Ui 
Value  received  and  charge  the  same  to  account  of 
To  Sijyivn,  ^AO^le^  i»  C«., 


Bu>iv-n  Svotiicu-  V'  fi.'. 


When  eUher  one  of  the  set  i«  paid/the  other  ^ZraL^^      '""  ""''«"'• 

47a  Par  of  exchange  between  two  countries  is  the  value  of 
the  monetary  umt  of  one  expressed  in  that  of  the  other 

The  table  m  §  238  gives  the  par  of  exchange  in  the  Dominion 
of  Canada,  on  England,  France,  and  Germany. 
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mean,  th.t  5.18  ,,.  „,„  ,,c  ;::!:g,Tj',",  ""  '"  ''""«'"  '"'  "  ^  "■""•  •'•'S 

Cmuny,  by  giving  the  number  of  cont«  that  I  ,„    i.      .       , 
th.«.  941  mean,  that  1  ,„„k,  oct  0417  "'  "■"■''""«"  "^'^ 

.n-frXbrthT"  ""'■'"««"'«'  '--''•--^^^^ 

Sterling                  ^mT  "i'^ir?"  *""'*^» 

Franc.                   s.i8|  *.fi  <.«!' 

Mark,                        95,*  »•'»»  6.1>()( 

»                          M  94J 

fixed  rates.  ^        "'  P""*"'  '"""•y  "<»«•.  at 

The  purcharer  signs  seveial  signature  blanks  „„.  ^t  u-  ..  • 
each  correspondent  bank.  When  he  n™.  "''"*'•  °"«  "^  ''h'ch  is  wnt  to 
banks  he  Tasked  to  rign  a  d™ft  L'^r  w  .k'''^' '' '"' ™« ''' '*'«" 
dniw.  The  cashier  co^ares  thl  .■  T  ""■  ^  """'""*  '>"  "">"»  ^ 
blank,  and  if  they  oorrl^rthe  mol:  ^^'"^  .""'  °"  "'"  »«"»*"« 
which  is  returned  t^  the  o^nt  '  "  ^""^  ""''  '"'"8«''  "■'  '»«'  •«"«'. 
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WWTTEII  BXBRCISBS 

*77.  1.  Find  th*.  cost  of  a  cable  transfer  of  265  fr.  at  6  IKI 
!Ma<iii»Tio.N.  _ One  rmnc  cottt  •  1  +  6.18J.  "      *" 

a.    How  much  will  a  tiO-day  bill  for  260  M.  cost  at  m> 
SuQOKHTioj..  _ One  mark  co.t.  J  of  |l.04J.  '  ' 

3.  Find  the  co8t  of  a  demand  bill  for  X  75  6f.  4d.  at  4  864 
SuootBTioN.-  Seeexeroiwll,  pagein.  "  ^' 
Fi..d  the  cost,  to  the  nearest  cent,  of  exehanRe  for  • 

4.  X  1200®  4.8365  ..    10.000  fr.  @  6.18 

5.  X  1525®  4.8420  9.    25,000  M.  @  95 JL 

6.  £05  12,.®  4.871  10.   1224.76  fr.@  5.2} 

7.  £  225  10..  2d.  ®  4.83f  u.    4520.65  M.  @  94* 

sold  the  bill  at  the  bank  at  4.83J.     Find  the  proceeds. 

13.  A  Canadian  sent  to  his  family  in  Milan  a  bill  for  2000 
lire,  exchang,  at  6. 19.     What  was  the  cost  of  the  bill  ? 

14.  Find  the  cost  of  £  5  at  4.87,  sent  to  Dublin  at  Christmas 
time  by  international  money  order,  the  fee  being  80  <. 

19.    Find  the  cost  of  travelers'  checks  for  $4000,  at  j  % 
16     The  value  of  these  checks  in  foreign  money  was  acconl- 
ing  to  the  following  values,  printed  on  a  20-dollar  check  : 


£     «.    rf, 
4    1    2 


FKAN(fl 

lOS.-'JO 


Marka 

82.50 


LiKC 

I02.r>o 


Cbownh 

73..39 


The  purchaser  cashed  «700  in  checks  in  England,  » 900  in 
Prance,  §400  in  Germany,  §200  in  Denmark  (crowns),  #500 
in  Belgium  (francs),  $  200  in  Holland  (florins),  and  $600  in 
Italy  Kind  the  amount  of  money  of  each  kind  that  he  received 
and  the  amount  refunded  to  him  at  the  end  of  the  trip. 
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•l'.(t  I..,.  „„  |'„r'  ■""■'*"■  ''»»  ""'I'  1-  «onlJ  tl,. 

.  ^"w :'  «;s:i:;'  ;^''^' "-  «■«  -""  »i^  .w„.„ 

ao.    A  firm  in  Toronto  drew  on  «  firm  in  K.V.  r      • 

a-ui  sold  the  bill  thr,.n;h:To;TriTb:otrrr83i'i''^'r""^'^'' 

« 6  per  X  10,000.     What  ,^ere  the  proredT?  *'         """^^ 

«t  4.81  J,  and  deposited  them  wi  h  'u  Lonl""  '"' ^'''''' 
for  collection.     The  London  K    I    u  '""  «""espondent 

lection  and  credited  tLprl^^fjt^t   ^  ^"  '"  ^^  ^^  -'" 
Montreal  bank  drew  demand  hm  '^'"""■""^  »^°''-     The 

^-  - -0  open  mart:n.^^^.  T^  thfpS: ^  ""'^  ^^ 

vesTad^io^;;  ifewi;  bTr^n  r/"''  f  ^"'  -^  •'^'^^^^  -- 

interest  could  he  havT^bta  "ed  for  "1°"      '■'".   """'""«'' 
bought  the  drafts  ?  *''"'  '"""^y-  "  ^e  had  not 


STOCKS  AND  BONDS 


corporation.  "rganize  a  stock  company,  or 

If  the  capital  of  a  oort«™tioJT/.i^«1r'  •?""'  '"~'''  '""•"'  •"»• 
400(.  .hare,  of  1 100  each.  •***''*"'  "  "  '^*"'^«'-  P^'h.p^  into 

£rs'ts.^rr::.r:ii-— : 
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.MeMment,  if  .hare  are'not  fuIlyT,;?, ,  i^  ""  '"'"''"""•^  l^^-  '"' 

when  it  is  worth  more  than  its  fac^  vhuI^  ^",1  Lf     "^        ""' 
a  dl^unt,  when  it  is  worth  less  tL  t  fLri!:^  '"'  "'  *' 

t>elow  par.  '"  """"y  ''"  »'  ■"■  "'-"vs  [wr;  otherwiM 

i^.'^iler  s:rotvtoert''"^''°"'r"'  '°™»'  ^"'"^  P^- 
.."  or  beforla  spedfied  d™  T-  °^  "'"""^  '"  *''"  ?"-'"«-' 
Ht  a  fixed  rat"  '     '"^  '"'''^'''  "'  '•''»"''»■•  intervals 

if  the  bond,  and  ttltl'^  .^ X'd      "^  "'"^''^  "' '"'  '^"'^'^^'' 


TIIIRH  BrK)K 


m 


vnou.  ,,ur,K»«,  „f  K.,v«ri.n.m,t  "  "^  '"'""'>'  '"' 

Coupon  homl,  ar..  p,y„l,|„  „.  „,„  ,^  . 

<•  cue  off  .„,  ,.„,^.,...., ,.,  ,.,^,„^„^  at':,:.„ " ';.;;::t:'".'  "*""•  •  •=•""-"" 

income  LnKto^^k,:,^^^^  "'  "."-"  "'»«  =    the 

ration  and  the  rate  of  I.^S.nTI.U^r'"'-''^  "'  "'"  •^'"•"«- 

tior;e?eTrrnrnr.::::;?""^--^'''' '"^^ 

Stocu 
N.  8.  steel  4  C-1    .  -«•  ..  '^"°* 

N.  S.  steel  &(;•!, ,f,    .     :    .'    '    ,^*  ^.r,;'?  ?« M, 

Mont.  L.  H.  &  P.  .  ^j  ^''"  {■■'■  ••»  "'OUP-.  l»-'5      .     loaj 

'-'"%  of  ,«r;  Montreal    AgH    U.mLT^       "'  '  ""'  ''"'f'"""'  »'-•<.  "' 

he  receives  is  called  brokerage.  compensation 
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unctsn 

«•    U'iikU  are   ummllv   imiifd   f„r  *1(Mmi         i 
'.-""i..-  .i«d  the  .«t  of  one  j  u:  itl.T;":""     '  """  ""' 

have  ,2,h«reH?   30  Tare;"  M  .W' "''''*'  ''"  '  "*"'  "  ' 

ww;:::;;xiii;  ;:::>- 1::.--'--' -000. 

»•    If   llie   Hcniianiiual  dividend   i«  ai  «.       i    . 
'.   If  the  par  value  of  an  industrial  atck  i-  •'.n  i. 

« 100,000?  aividend  declared  on  a  capital  of 


TIIIHO  IMHiK 
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Vo. 


' 


"•    How  tniirli  will  i>        .  .  ''^i. 

^:'7,vi----:«;i;rr;;t'''-'--- 

If  ''"••et  Kjf.  stock  at  11H)I  •' 

tain  broker.     How  much  Sd  the  tt         '"'"''  ""■''"^''  "  ■-•■-"- 
did  the  Hpocuhuor  gain"  ''*""  '"''•''^«''     ""w  much 

"tock.     With  the  order  wrad'T  f    "".^  '^'*"^^«'  '^^  ^  «• 
sold  the  fln.t  at  112i.LX  thf  7  *^*'*'"-     '^''«  broker 

hi.  ou.tomer  fo.  th« Laa  J     r  7"?"''  "^  '•'"S-  «"■'  ''raw  „„ 
"  '*'*''-«■     * wd  liie  face  of  the  draft. 
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PR()(JRK8SIVE  ARITHMETIC 


U.    When   Montreal  Steel   pf.   ig  gellintr  at  flfl    i,„ 
«liare.  can  be  bought  for  •5767  fin    k    u*  '     ""^  """J' 

rate?  •6767.60,  brokerage   at   the   iwual 

Solution 
Total  co«t  per  «hare  =  lOa  +  »i  =  ,96.126 
Auriiber  of  riiarea  =  t57a7.S<)  +  »9«.123  =  aO. 
M.    How  many  shares  of  Canadian  Pacific  R.K.  stock  at  1681 
<^«"  be  bought  through  a  broker  for  #8162  50?  * 

ISb';,.,!  T'""''  /"  •'""■  °'  ■'■»'«"•  street  Rv  ,t„„k  u 

(or  both  bu,i„g  id  Xr       '  '  "'"•  *""'"*  "'"'"'W 

Solution 

P8idforl8hare,|l;t8  +  ,}.or»1381 

Paid  for  21  shares,  24  times  »1.38J,  or  J8315 

Received  on  share,  «H1J-, J,  or  »141} 
Received  for  24  shares,  24  ti,„es  «141|,  or  13393 
Dividend  on  24  shares  =  1  j  »/„  „f  ja^oJ'  ^  ,*^/»« 
iotol  amount  received  =  $3393  +  J36  =  •3429 
Gain  =  »3429  -  «3315  =  « 114. 

Mr.  Brown  bought  125  shares  of  L.  of  WMh  nf  «f„  i, 
h  «nd  after  receiving  „„„  „„„....,      "   . .   **?  P^"  ^^""^ 


16. 


Bt  inos  7  /  """s"«-  i^so  snares  of  L.  of  W'ds  nf  sfnnt 
s  Id  ttr  tt67"1r^.°''^  •^"^'^-^>-  -^-^dend  S-;  t 
much  did  iL  S?  '  '"'^^^^^  '"  ^^"^  --'  ^- 

intVresf^Tel'oSt'iyoT"";  '^"'  T  "^^'"^  ^  ^*  ^^ 
at  125,payingre  ul  o^XT^  stoct"  11^  ^*°^' 
annual  dividend  of  2i  0      W.I  ^'^^^^^  ^  ««™'- 

or  diminished  and  htJ  muTh  ?    '  """'""""'  ''"'''^'  '~<^ 


THIRD  BOOK 
M-    A  man  bought  800  shares  of  , 


28.-. 


- e  received  is  shares  of  "Vhl  ".'   "l  "*''**'"  ''^^  "'  ^^i" 

800  shares.     Becomi„rararm«/t  "f  "  '''''^""'^  °°  ^is 

in  c.«h,  he  Jd  hT    shal7af  Slt'T  '^^^'^'""-^  --  -t 
1-ken.ge  for  both L;i7J,t!i^.^'"''  '^^  '»'-  -eluding 

1>.    How  much  must  be  invpstcrl  ;„  ur-      • 
way  6%  bonds  (denominati^rriO 00  "at'^mrL'S  '^"■ 
to  secure  to  the  purchaser  an  annual  i^^coJlfof  *  iooo  J    "***^^' 

Solution 
Since  the  income  from  each  »100  ia  ts  ;*  „iii  ..i, 

w."i!^cLi7i;:rof/4°.rTh ";  "t.'"^*-  -  -"  •- 

to  «cure  «n  annual  income  of  iToW  "^•''^^  """  ^  *''™'"«» 

Suggestion.    »4  is  what  oer  cent  of  «80? 


PROGRESSIVE  ARITHMETIC 


it  "eldf  ;j  *'•  ""*  "'  "^  "'-^  -»•«  t^-  -one,  invited  i„ 

n>Hn  who  holds  3o«hZ  of  t;;lt^k  """'"'^  '""'^'"'  °^  " 

«6836  a,,d  distributed  !hei.  !^  ''*"'"'"'  "  «"■•?•"«  "^ 

received  b,  a  n.^nTni^VoZZ'''^'''''''^  '"^  »"'=''  -- 

u7ss.7si:  a-TatrTuXed  rnrri ""-  '--^« 

usual  rate  ?  puronasea  at  115,  brokerage  at  the 

at  VanT^ftert^lt'lftirt '"  T^  °^  «  ''^'^  --k 
How  much  did  he  lose?  "*  "''■°"«''  »  ^'•°'^«'  »'  191^. 

of  9 1000  ?  ^*'^*  *°  °^*«'«  «n  annual  income 

C  Wefa  We?um  rr  '^^^^  '"''^"  '"'^  «-'«- 
7-year  6%  bonds.  Theysllt  Z'  tr?"  °'  "'^  '^«"«  °^ 
to  the  nearest  .01,,.  did^n  pay  o^n  ajailr  "'  ^^^^^^^^ 

5  "bonirioT  She'ir^  '^^'^''  -^^  -  ^-^  »^ 

36     A  «t^nt  '^"''*  *''«*'•»«  rate  of  interest  paid. 

36-    A  stock  company  declared  a  dividend  „f  «q7«  «n<^ 
one  quarter.      The  s.nrt  „      •  .  j  "'/'lend  of  « 375,000  for 
and  «12,500,000  common  ?.        1  °^  »12.500,000  preferred 
7%  annuali;bIreThrcommon''f  T'  '*''"^  l-'ng  allowed 
profits.     Find  the  d  .^rnro"atAr';!f  P''"'^'^^^^ 
eWes  of  preferred  andl  1    /o/ltrjk'"  "^"^"^  ^^ 


KATIO  AND   PROPORTION 
RATIO 

second,  is  called  the  rai  of  r«™.         u  '*     '"''''^   ^^  '^' 
All  ratios  are  abst^Snu^b:^™'  '^""'"'-  *°  *^«  --'"^• 

Th™,  the  ratio  of  15  tu  .3  i,  16  ^8,  or  V,  or  6. 
497.  The  ratio  sign  is  a  colon  (:). 

Thus,  the  ratio  of  15  to8  may  U  written  IS :  3. 

8  +  4  =  I  =  8 : 4  =  ^li^  =,  Jiumerato^  _  antecedent 
T,        .      .  ''"'       'len-minator-^iiniii^Ii^ir- 

^e  antecedent  and  consequent  of  a  ratio  are  caUed  its  ter.s. 

thesa^e  n„.wlfs  no.  chat/e  trvr;f  fh^f  iS:  ^^ 

number  does  not  change  it,  value.  ^  '""^ 

Thus,  4 : 8  reduced  to  lowest  terms  i«  1 . 2 :  al...  4  ■  8  =  12  •  24 
287 
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PROORMSIVK  ARITHMETIC 


xxncnif 

■Oa   What  is  I  he  ratio  of 

1.   14  to  7?    7  to  147    18  to  6?    6  to  18? 

a.  16  to  80?    12  to  60?    96  to  16?    100  to  20? 

»■   2tol?    8to6?    7to2?    6to4?    17  to  8?    26  to  8? 

6.  209Jto]?609Jtol?40%tol?87j%tol?no*tol? 
Keduce  to  lowest  ten.,  the  ration  exp  JJa  by :  ^'        ' 

'0:2  ,0    8:27  ,3.   ^j  „.    ^^^^^ 

19    WW-    ..    "-/^^^  "•  M  18.   80 -.240 

«.   WhH   «   he  THfo  of  «70  to  «100?  of  «600  to  «1000? 

1  Tee  J  "*  ''  *""  "'*'°  °^  ^'  ''^>-«  *°  ««  'layB'^  of  21  day.  to 

po^nd?"^'"*  "  ''^  ""°  '''  '  ^°'  'o  1  -i'e?  of  i  ounca  to  1 
M.   What  is  the  ratio  of  a  long  ton  to  a  short  ton? 

WUTTBH  BZERCISSO 

SOL  Find  the  value  of  the  following  ratios- 


1-      I 

a.  i 

13.    T 


i      *•   -^  =  -8         '•   10:4.5       10.  4  ft.  :  16  in. 

i       5.    .4:10        8.    72:8.5       11.   2  yd.  :  18  in. 

J      «-    7.5:12      9.   2J:7J         12.    1  Km.  :  62.5  „,. 

«T,5oo,osrtrgiret„t:;'"''  ^"^^^  ^^--p-^  -« 


THFRO  BOOK 


880 


SIMPLE  PROPORTION 

e.uX"'  colon  (::)  i.  „ft,„  „,,,  ,„,,„^,  „^  ^,^^  ^.^^  ^^ 

».   Doe«2  =  4  =  5..10?    3  :  6  =  9  :  18?    4  :  8  -  5  •  m 
e.    Does  2. .8  =  5:  20?     2:8  =  6:24?     3  :  519  :  15. 

THIKD   J-HOO.    AH.  _  jg 
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PROORB8SIVK  ARITHMETIC 


80&  1. 


^mmn  izuctsu 
If  24  :  7  -  48  :  x,  what  u  the  value  of  «? 


SoLlfTIOM 

Pwdoot  Of  extremM  =  product  of  ihmm 
a4x=  7x  48 
.    o  1         .  '  =  7x2=14. 

■•  °0'^«  tne  proportion  12  :  1«  ■  a, ;  go. 

Solution 
Beduoing  la :  18  to  lowert  term.,  !1 : 4  =  x :  ft) 

Product  of  mean,  =  product  of  extreme 
♦  *=8  X  00 
f  =  3  X  15  =  4». 
8coo«T,o»._  Reduce  ratio,  to  loweirt  term,  befo™  „lvi„g. 
Solve  the  following  proportions  : 

».   80:    6-12:    X  9 

6  u. 

2  12. 

2  13. 


4.  10 

a.  15 

e.  15: 

7.  15: 

8.  5: 


5=> 


X : 

X  =•    3: 

I"    6: 

a:  =  10: 

20=    x: 


2 

I 
60 


82 


i-:r:l 

3=  J  :  a; 

75  =  a;:8 


Solve  8  tons  :  x  tons  =  116  :  *  40, 


14.   24. 7^  =  8  :a, 


IS. 

SuooESTiON — Sines  ?-*°55_3  and  'IS       18    .u 

Ttona      X  tio""  40'  nunibcr  of  tons 

n>»y  be  found  from  the  proportion  f  =  i|,  or  8.-x  =  16:40. 
Solve  the  following  proportions: 

*"    57^  =  z^  IB      ^men      6  days 

24  yd.      §3.60  "■    10 =     "  '^- 

J         «>o.ou  12  men      a;  days 

15bu.^»37.50  J.  ft  4 

^bu.       «100  "■    5600k  =  1120 


17. 


THIRD  BOOK 
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ccTt  the  I'e  prUlT  •"•  "'"'  --'"  '''"  "  ->-« 

SOLUTIOW 
Th.  cort  o»  the  CO.I  U  proportion.,  u,  the  qu.„ti.y ,  th.t  i. 
/   <''«»'  o'    I       /  cort  of      I 
I   14  toiii  I  •       4  toiii      h:  H  ton.  :  4  toiia 
or,  •      • 

Therefor*,  •  '  :  •  17  =  U  ton,  :  4  tout 

^  1:17=14:4 


4f  : 

.  X  ; 


59i. 


Hence  the  omt  of  14  tone  ia  «  5tt.50  ' 

'•     If  it  costs   66/  to   havfi  a  n.r,  «f    <J1 

w  .uch  .ni  it  CO.  forTLvXi  4r;:r^  ^'--^• 

blocks  inT;/;;'"  Holt"'  *""*  r'  ''<'' «°--'«  •'-••j-^ 

it  fill  in  20  dTys?  ^^'  ''"  "^''^^  '°''  ^""''^^^^  "ocks  caf 

l.leted  in  7  miautf  ™  ""  '''"  "^""^  "  '*  ^»«  ""m- 
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rROOREMiVE   ARITHMETIC 


SotiiTroN 
Mt  X  reprawnt  th«  nnmber  of  d>v>  it  -iii  .  •.    ■ . 

'•  ■  '•*  "•>"  =  1"  men  i  16  uiaii 
'  :  la  =  10  :  15 
•Sx=  120 
.■.z  =  » 
Henc  Ifl  m„  ^.n  dig  th,.  ,litrh  in  8  day,. 
''••'■  —  There  «ri>  lOx  la  nylon  j      • 
thi.  work  in  (.20  .  15)  dirorl^aX;       *"  "^  '"'"••    "  "•"  ""•  "- 

wi't  Lf so""!!";:  a:  uf""  "^  '^°'''  ^"  ^^  -^^-^  ^-  w 

the  work  by  wofking  mout';  1,7  """"  "'^''  "''"  "'"^  '° 

days.     Ho..a„,exelr„  J.\^  j;X*,^  ^-  '«  ^6 

the  time  is  extended  15  Uay"    How  ml  ^"'"'"^'  ^°^«^"' 

16.  If  the  infpr„»f  """^"""ynen  may  he  discharge? 

whi'h  ii  Z7LT:.'s't:r'T "" ""  ""■■ "'"» 


TtllBU  U(M>K  ^g 

M.   In  »  »hipment  by  nil  of  450  dtaan  „«„.  n. 
every  8  down  were  l,r..ken       H  T  .   **^  *  •»«■  ""»  »' 

unbroken  ?  ""*  """'^^  •J"*""  "««•  were  left 

•^oi::Ti -tills  :7Si;",;7"'' 

property  a««0HH„.i  at  *2.U.r.O.  how  much  taV^fri  ,.'  /  """" 

aa.  On  .J  freijfht  train  „f  ,8  ear,,  40.50  barrel,  of  flour  are 
PARTITIVE   PROPORTIOK 

WWTTBB  EXERCISES 
«a  1.   Separate  225  into  parts  proix.rtional  t..  2.  a,  and  4. 

Solution 

Since  the  sum  of  the  part,  i.,  the  number  itself, 

2x4.3x4  •lx  =  225 
He  '■  '  =  25 

rirr..     -  ^'=  ^'''^  =  ".'">J  4- =  !<«<.,  the  Dumbe™. 

lest.   '«} -J.  7l"-  i  1AA      ■»-     -r- 

•  -     >         -  -« i  oo, , .,,  and  100  are  rmp„rtional  to  2, 3,  .„<l  j. 


PROOKKMrvK   AKITHMETIC 


••   ^P»«»t«  #24.000  into  i«rt- . 

'•'  2-     What  .er,  th,  .S;!;;!';   '•'  •""-ning.  „  „  ^ 
••   The  d.ily  ration  of  .  f  ■  """"«"  • 

"•  the  proportion  6:8:1.1  .  ,      i'    ?^  "'"•  """•  •"<»  ooffw 

•:    The  freight  earning,  of  two  rl'l       ,"  ""'""  "'  "^'•• 
«T,.„  were«2160.     One*;,"  j^J  th^l  ""  ".  T  "  ''■""  '»»•«  of 
rm  m.le..     Find  the  e.r„?„"tl' f  "V'"  ""'"'•  "'«  ""'er 
'•   The  Hnnual  e»rnin.«T  "'"'"'"""'  '"  •"•«»'  ro«d. 

•7.000.000.  FindT;ro°ui;s;dr'r  ^'"""-"^  - 

from  p««enger  .ervice,  and  from^th  "^  ''"'''»'"  '=»«''««•. 

TT "? "  ""^ "- '» tCo;;tirr4  r '  -  -"'' 

hoder,.ere80,16.24.K'86  42    n,*tf  i."*^  of  the  Ire! 
>VW  .u„.  did  each  .h.reholde,'rt,i;;V^^"^^^^  --P^iiy.ly. 

PARTITERSHIP 

j^^«p-«t«„nd,oe««;nrb;.-;rrr'^"'^'""^ '-  -"- 

^e  partner,  are  collective,,  caned  a  ai  or  a. ou.. 


THIRD  ii(K)K 


m 


W.  The  in»-tm«nt  „f ,  ,«„„„  ,,  ^,^ 
wwmx  ixuctin 

SoiOTIOH 

Kntin,  cpiul  -flflooo 

A  .  .I..r«  .,f  ,h,  cpiul  =  i,,,,  ^  , .    .    . ,.      , 

B-.  .h.r„  of  th.  cpital  -  X  -  ;:  •  ■  ^'  «""  "  •  <"  •*«»  -  •2fl00 

'■  Apportion  A  low  of  J  2400  to  th«  ♦!. 
buwnew,  if  their  re8tM,ctiv«  in      .  """"  partners  in  a 

and  «  6000.  •*"""  '"^^-'-onf  are  « 11,000. 1 16,000. 

«•   A  buainess   block  worth  «9«nrtn 

-  .       H  . A  m  lea  w«  each  owner  obliged  to  pay  ?    ' '' 


9M 


MWOTRKIMIVr  AIIITHJilk.IC 


T    Four  ,«rt„«r,  with  «  ...piul  „f  H8.000.  .,f  w|,i..h  a    || 

wh  ch  A  furnwhe.1  $r>im.  Aft«r  I«  .....ntl..  A  wiiMr  "Zoo 
-n.I  »t  th«  «,..!  of  2  year,  the  ,«rtnor.hip  w„.  di  J  ",  ,, T' 
g-u  tor  '2  y..m  ^  #7440.  ho.  much  dil  «ch  part,::; Llwi? 

Sotl'TIOn 

A-.  «.,,i»j|.  •WOO  for  18  nio.  -  i  80000  f.„  1  „„. 

••         I^OOOfor    •»  mo.  n  I  34or),)  f„f  I  „„^ 

A.toUlc.,,lUI  -*IUO.N)f„rl,„o. 

B  .  o.p,  »  ,  9m>n  for  «  .no.  =  « jao,«  ,„,  ,  „^ 

roUl  ii.r«.t  nent  f„r  tK.th=  »I8rtO<7)  f„r  1  i„„ 

!•«.    •4860  +  »a880  .  1 7«o.        '"»'"''-  "WW  of  •7440  =  •3SIM. 

••   A  and  B  were  ,mrtner»  and  divided  #3075  i„  profiu      '  •« 
inve.tment  w*,  « 5000  for  1  y«..r,  H,  wm  •1000  fnrO         *.t 

"nSV     H  After  another  6  month,  they  div.ded  «5600 

'n  profit*.     How  much  did  each  partner  receive' 


POWERS  AND  ROOTS 
KAUIHO  TO  POWERS 

n*    1.        2x2-4        2x2x2-8        2x2x2x2-10 

I'l      ■     .         "•"'  ^-^  =^->« 

What  w  th«  prmluct  when  2  i.  t«k«„  2  time,  m  .  f«,t„r7 

8  tiinvii  ,•    4  timoK?    6  tini,.«  ?    «  li.m.,  y 
Wli.t  U  the  f««„rf  ;,9„.*;.  „f  2?   the  MiW  iK)wer  of  2»   the 

>"-•'*   P"*"'    tl'«  y(r»A   |«.wor?    the  .irt,\   ,K,wer? 

it;  *!*",*  '■"'T'*''  '•  ""  """""*  P"*"  "'  »'  "'•  'bird  power 
of  a .'  the  fourth  iM)wer  ? 

••    Find  the  wc.nd  jKiwor  of  10;  the  third  power. 

SIB.  The  number  of  time»  a  numlwr  i«  t.,  be  uwd  u  a  f»- tor 
may  be  indicated  by  uting  an  exponent  (§  118). 

MA  The  product  arising  from  uning  a  number   a  certain 
numlHjr  of  t.mee  m  a  factor  io  called  a  power  of  that  number. 

2.  for  8  =  2  X  2  X  2,  or  2«  i  1.1  I.  tl,«  f-urth  power  of  2  ;  .te.  "^ 

A  number  la  reg»rd«l  ax  ll..,yfrw  |wwBr  of  iuelf. 

nr  If  the  Sid.)  of  .1  „juare  in  2,  the  area  Ik 
tlie  ueanJ  \x>wer  of  2 ;  if  the  hide  ig  8,  the  area 
is  the  $econ(i  power  of  8  ;  etc. 

Therefore  the  lecond  power  of  a  number  iH 
called  its  square.  .     ^     ^ 

If  the  edge  of  a  cube  in  2,  the  volume  is  the  third  power  of  2  ; 
U  the  edge  is  8,  the  volume  is  the  third  power  of  8,  etc 

Therefore  the  thir .  power  of  a  number  is  called  iu  en   .. 

88T 


"  ■  i  51  •  ■ 

'     ii    I   I, 
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PR0GRE8SIVF  ARITHMETIC 


12 


BXBRCI8BS 

MS.  1.  Find  the  square  of  • 

\     2      8      4      6      6      7      8      9      10      11 
a.  J  md  the  cube  of  1;  of2;  of  8  ,  of4iof6 
3.   Jind  the  fourth  power  of  1  ;  of  2 ;  of  8 

founhSI'.-.T^d'I^'teTflfTh':''"  square."'.,  ten  cube,"  "ten 
-aninrandValue^f  rohtiir;- :.T""-'^-     "^^^  ^'^ 

a.   Multiply  }  by  J,  or  square  J. 

6.   Square  J;  I;  j,  j.   .3,.  .5.  .7,  ^^ 

WRITTEK  EXBRCISES 

,'t^  each  of  the  fol,...i„,  to  the  po.er  indicated: 


1.  20a 

2.  25!' 

3.  46' 

4.  62» 


s.  12a 

6.  "218 

7.  15« 

8.  n* 


9. 
10. 
U. 
12. 


(If)" 


Find  the  area  of  a  square  whose  side  is 

"•21  in.  20.44.7  ft.  23.   0.25  ft. 


13.  l.&l 

14.  7.6!' 

15.  1.25a 

16.  .ma 


7.56  ft. 
.842  mi. 


"•   17  yd.  21.   50.4  ft.  24 

19.   32  rd.         22.   0.19  ft.  as 

Find  the  volume  of  a  cube  whose  edge  is  •" 

!"•";"•  "•22  cm.  30.3.4  ft. 

27.    2.0  ,„.  29.    1.5  m.  31     19  5D„, 

~d..  How ,„ „i„ .  j;°2'!:;r; ;:  "^zT' " 


THIRD  BOOK 

«»•  1.   Square  10  ;  2  tens  ;  8  tens 
Any 


899 


4  tens  ;  12  tens. 


10  +  3 
10  +  3 

^^^^J04^Product„no  +  3by8) 
100  +  2(30;  +  9  =  10«+2(10x3)  +  3,^ 


13 

11 
39 

13 

169 


EXERCISES 

M2.  1.   Find  the  square  of  the  number  14. 

SOLUTIOX 

i4«  =  W  +2  (10  „  4)  +  4«  =  100+80  +  16  =  196 
'_^^^^^^^-^^io^o^n^    then  commit  it  to  memory  = 


1 
i 

9 
16 
25 


6 

7 

8 

9 

10 


4    41  ,    ^s  ^^  "■  120 

^1  '•  45  10.   75  13.  81  ae.   126 


s.  43 


8.  55  11.   85 


14.   92 


17.   162 


soo 


PR0GRKS8IVK  AKITHMETIC 


MTRACTWO   ROOTS 

of  ^o;;.fe':;.^!ri:,V^' "  --^  °'  '"^ '-°  •"'-  ^-*- 

a.  What  i»  the  Hquare  root  of  36?  of  49?  of  8«?  of  10'' 
»•    What  iM  llie  cube  root  of  "  y  9  v  o  /  nn  a     , 

8'^  04^  or  of  ,3?  of,, 5.  o/j;::^?:^^':;,^;^^^'-"^ 

of^nur.;  '"^  ^""^^"^'"^^  ••^«  -»''-  -  called  a  root 

«=-^s:s;:Lrr-trhr^.r"^'--- 

the  ind«  of  tSt    "  """*  ""'>  ^»  •^  ^^'^-^    I*  -  -I'led 
Th,iadex2i,usuanyo.itt.d.    Thu.  V^,  r.e.ns  ,,e  >^„r.  roo,  of  26. 

Roots  by  Factoring 

£X£RCISES 

SS6.  1.   Find  the  cube  root  of  126. 
Solution 
^I26  =  e^SlrSlTB  =  5 

indtSrl";::'^^  ""'  '''  ^^'"^^  '-^  «-'  °f  the   following 


a.  Vie 

3.  V3ti 

4.  Vig 

5.  vei 


6.  ^g- 

7.  </27 

8.  \/64 

9.  </Ui 


10.  vi2r 

11.  Vl44 

la.  v'225 

13.  V625 


THIRD  BOOK 
WWTTEll  EMRCI8B8 

M7.  1.  Find  the  cube  nwt  of  216. 

Solution 
By  factoring,  we  find  that  210  =  2  x  ■  x  ••  v  s.  ,     „ 
Ar«np„g  the  factors  to  give  three  like  g'roup,'  " 

.     5i'=(-'xa)x(2xa)x(2xa, 

••.  V21«  =  ax  3,  ore. 
Find  tile  roots  it  licated : 
a.  V729  6.   vlo54 

3.   V784  7.   V202S 

5.  </m       9.  </im 


801 


10.    vTl664 

la.    -{^20736 
13.  vTSess 


14.  "^243 
13.  ^843 
16-  -S/T28 
17.   <^625 


"■  JfndT  1  "  T"'  "  '''  ^"l-  •"•     ^^'"d  the  side. 
19.  Imd  tlie  edge  of  a  cube  whose  volume  is  8000  cu.  in. 

Square  Root 

s,Z.  "''^  "'"''"  °'  ""  '"^^^^'  '-^  ^  ^-«-  «  called  a  perfect 

"^'^5^1  ^^''  VioO(ro=100 

>^5  =  5  V3600  =  60  Vi6roo-0.400 

V81=9  V9801  =  99  V9980-0l  =  999 

How  manyiigures  are  there  in  the  souarf-rnnf    t 
square  th>vt  is  expressed  by  „ot  Jr!  In   J^^     e'^Tt: 
figures  or  by  one  less  than  four  figures?  by  ..-/Zres   o/bv 
one  less  ■.mil  six  figures?  ••*  "gures   oi    by 

_   7%e  number  of  figures  in  the  square  root  of  a  perfect  sonar, 
utkesarneastke  nu.^ler  of  perLs   of  tJ^nlTZl 
whch  the  number  can  be  separated,  beginning  at  Zitl 
The  left-haiid  period  may  contain  only  one  figure. 


802 


J-ROORKSsrVE   AKITIIMETIO 


2l      r  !^     I  -P«™ti„g  the  number  into 

24      penodH  of  two  %„re.  e«ch,  beginning 

•t   un.t8,  the  «mare  root  of  fi7«  i.,een 


676 
20«_  4  00 

2  X  20  -      40)176 
(40  +  4)  X  4  -  1  76 


i^^i 


..„.,,„.„  „,„  root  I'd  must  be  iiierea.™) 

by-uch.n.mountaswillexh.u,tther.rarnde^ 

The  «,uare.  ^,  already  formed  from    he  578 

»quare  units  is  one  wlmse  »■,!»  ;    o„       .        '" 

in-much  as  the  numto     ^     ZZl'l  "'" 

44  units  or  17«  additions  is  4  times 

^"r  I  ,t  the  square  root  of  3844. 

88'44     [62      .    Separating  the  number  imo  periods  it 
"-  ^      .B found  that  the  root  i.  oo-npo^d  of  fen 

9  J  <  ,^t  '  "  '■''"'«  6  tens  in  the 

there  18  a  remainder  of  244. 


2x60=120 

2 

122 


THIRD  Book 


808 


unit^  or  only  .  ,uti«  ,..„„, ^  j*;^/"^^    L""^,'"'"  "'«  "'"'»"•  "'  'I* 

umt«.     2  X  fl  ten^  or  120.  tLn    ?. TlJ     '"  "''';"'» '"""-'.V  e,p..,  to  the 
d.v«or,  the  unit,-  figu,..  ,;  Cj'jX"::'  ""'""■•     »-l-S  ^.'44  hy  the  tri.l 

the  pr«,e«,  the'  ten,  Lruni     a^e  fl™t'''.d 7  VT  °'  ""'  "'"'"•  """'""«« 

-.and  then  .„„,...  „  .^^  5^:rc[^:";^':::;s:;-r 

Therefore  the  square  root  of  8844  U  62. 
Extract  the  square  root  of  .- 
3-  2809  8.   51^4 


2601 
6724 
1936 
8281 


9. 
10. 
U. 
13. 


1156 
6889 
1089 
8836 


13. 

14. 

la. 

16. 
17. 


3721 
7056 
2116 
9025 
6776 


Find  the  side  of  a  square  whose  area  is : 
*>•  7225  sq.  in.    as.  841  sq.  ft. 
«•  1444  sq.  in.    27.  4225  sq.  em. 
«•  2209  sq.  in.    aa  4624  sq.  cm- 


18. 
19. 
30. 
31. 
33. 


8249 
2401 
9604 
6241 
9801 


39 


7744  sq.  m. 
4761  ares 
31.   1225hektare8 


same  area.  "^"^  °^  "  '1""«  1°*  that  has  the 

-   a  square.     Huw- maay  men  shall  he  place  on  a  side  ? 


804 


PROGRESSIVE  ARITHMETIC 


!  f 

III 


•a-  1.    Extrwt  the  .quare  root  of  15626;  ..f  i.sagfi. 

4  f  ^m..        .    _ 


.1  1.1.  „,UA  of  ■„  .iTrt  ilt""""'' '""'""' ""I"!"" 


la.  .556026 

13.  .ti;i.3oitj 

"■  .'.•!)4009 

15.  .00075684 

16.  .00767876 


THIRI>  BOOK  ^ 

Extract  the  HquBre  root  of: 
a    15129  7.   <,8o.25 

a.  24886  e.  655.36 

4.   18689  9.   282.24 

9.   80976  w.    11.0224 

«.    14521  u.   14.5924 

Extract  the  Bquare  root  and  expreH«  as  a  c,.„„„ou  fraction  : 

"•  mn    M.  urn    w.  32^^    «,.  875,jo^ 

Verify  tho  following : 

ai.  V2=1.414>      „    V3-1.732*       aa.   V5=2.236^ 
Extract  the  square  root,  to  the  nearest  thousandth,  of  • 
»••  8  37.  J,  or  J  30.   0.1  33.   .7864 

»•  6  aa.   J,  or  I  31.   2.5  34.   .41265 

»«•   7  29.   i,  or  .2         38.   3.6  35.    .74000.3 

a«.   Find  the  side  of  a  square  whose  area  is  1  acre. 

SOLI'TION 

Let  I  =  number  of  feet  in  one  side  of  the  square. 

Kxfracting  the  squ.ire  root  of  both  members, 

z  =  208.7 +,  the  number  of  feet  in  the  side 
Note  that  a  square  209  feet  on  a  side  is  only  .  little  mo«  than  an  acre. 
Find  the  side  of  a  square  whose  area  is: 
37.  1.6  A.  38.   12.non  =-,   f*  „    „—  „„. 

'   -  ■   -H'  ^^-  39.    ;i(O,000  sq.  ft. 

THisn  pRoo.  ig.  —  20  '  1    '"• 


8M 


PROORMsrVE  ARITIIMKTIC 


«     KinH  »       1-  *"**"'"»«»'<>  urea. 

r«^e   u«iu„re  there  i„t£"rZ 
"cnbed  upon  the  hypotenu«J?     '  *^ 

a-   Since  one  of  the  other  two  side.. 

4  unite  long,  how  many  Hquare  units 
"re    the.o    in    the  square  de^criH 
upon  each?  in  both  thLsquarl? 
i„^,"°^''°«''th«  number  of  units  'Tt-M 

WRITTEir  EXERCISES 

-^-d  the  hypotenu.0  of  this  right-angled  triangle. 


--X«?r.;-'rtj-^^^^^^^ 


I 


THIRD   BOOK 


aoT 


of  JLJ;id?„.lt:';f ''''-'"''-' '''-»'-  '>'«'  ">•  •«»«.•. 


square.  "I'wroonit.      Compute  the  area  of  the 

.rea\;\r;u';:ro„T", ''"'  r  "''"^"""'- "--  •^'^  »»>•' 

the  5-i„ch  square 7  '"*"'""  '='""""^«  '^'"'  »•>«  --  of 

Mea^r^aXo'n'lurttr'  ^''"'""  "^  '»  "^^"^^'^  ~ 

o  »  uiagonal  on  the  floor  m  accurately  as  von  ron    t» 
ooTnputo  the  lentrth  ^t  *i.„   i-  ,      '""v  "«  jou  can.  Then 

foot     Wh.Vh      M  '^'"S^"""'  '°  "'«  '^^'"••"'t  -001  of  a 

9    A  40  ,' ;  , °    '°  "  ^  "PP^--  «°™er  at  the  other  end. 

feet  fri'th  t  :tth?:^rn"*  '  ^"'"'  '^''•^  '-  ^""^  « 
the  height  of  t,I:ro;l;thelider'^™^^  "  ''''''  ""''  "°'"^"'" 

ratTof'lTZtfar?:'  '".T  ^"""^  P°'"*'  ^^  ""^^^  «»  ^^e 

knots  an  wVoVfl'''      7°"'"  '^'*^'  "*  '""^   ™t«  "^  20 
n  nour.     How  far  apart  were  they  after  6  hours  ? 

tha?'  -   f'     -  "P"'  ""■'  *''"  °PP°«"«  ""^"^rs  of  a  «,u„e  'arm 
tnat  Luiitaiua  ouo  acres  ?  -i«»re  iarm 


Two  Huin  4i.o,„ 


MENSURATION 

calM  aJti'S'n'l't"""  "'  '-  "-  "-t  meet  i. 

•nglo  i.  odled  a  right  n^g,,.   ^  '  '"^^'"^  "•«'' 
«»   The  two  lineg  tl>«t  form  •  ricrh*         . 

-X":  It ::;';-'"-''«" -i.'.t  an,,.. 

.  »»  An  angle  that  i^  o^^^^r  th.„  ""^  *"*" 

PIAKB  FIGURES 


OUTtM    AHUII 


THlKt)  I(u()K 

MA   A  qntdrilnteral  wh.mo  oppowu.  .idM        r , 

iro  p»rall»l  i,  called  .  p«r«U«lopMi.  /  7 

A  neteogl.  b  •  right«,gl,d  |)M.ll.logT.m.  ^ — / 

M*  A  qimdnlateml  that  haa  only  two  aidea 
parallel  ia  called  a  trapMOld. 

S4&   A    piano    fig„r„    bounded    by    three 
•traufht  litioR  In  called  u  trUll(l«. 

-"^.itnl"  !""''■  "'^i''' " ""  °'  "•  •"'?''"' »« acj;:';.;,;!,. 


*""•"•"•  f'"—  «H.»T-«ut„  T.,«,« 


OKum  »»ui,n  Tti»iial» 


perpendicular  to  the  b««e  ia  culled  itn  lUtltud. 
These  flgurea  have  different  baaes  but  the  «ame  altitude  : 


547.   A  straight  line  joining  the  vertices        / T— :=7 

of  the  opposite  angles  of  .  quadrilateral  is      /  M^^i^ 


•!• 


I'lUKiHKHM.VK   AKITUJIETIC 


fl»ur»  will  b«„,,t„Jj  :'■•"«'"•'"'» 

^-oinparo  tl.o  «r.-n«.  ■"»'"•     <  '""ixire  tl,e  altimJei^ 

~-»'.  of  .>  «m.  ,L  "".'7::;«."  "■• "»» •■«•  -" 

1. 


"*•■  AlTITDO. 

^*-6  in.    6  in. 


a-    320  rd.     4  ,,j. 
3.    200  a.      9  m. 


10  Km. 


Altitudii 
'">00  III. 


.    4. 

"■     '2|ft.      8  ft.  6  in. 


Tiimi)  iHM>K 


ni 


••  To  iad  the  ana  of  ■  trUagi*. 

1.    I>ri.w   H  p«rmll«l.,gr.ni    AHCD, 

»^  BD.    Into  how    ,„^ny  tri«,.gl„ 
d^»BDdMd.AHO/,:'    C.u.mttl.o     Z 
![!""«'"•  •"'1  "I'l'l.v  "I'"  to  t|,o  ..tlrnr.    -< 
WWjNtrt  ,<(  AJiC/}  in  ABIJ> 

as*,    ^•i^.l  th«  uroB  of  tl.«»«  trian^IcH  i 
1.    IIuho  24  ft.,  olt.  12  ft  ,11 

BBO.  To  And  the  area  of  a  trapezoid. 

tJl  Si??"'  »/«P«^"i'l  XA(Y>,  iu  al,i. 
tude  DU;  a„a  one  of  iu  iliBgonalH  /)// 

^^/).'  it«Bltxtudo?   its  area?  >^     £ g 

r-preaentH  the  u.va  „f  trapezoid  ABOD.     hno.  ^ 

W6.   T/i 


"■  area  of  a  tr, 


<if  ill  altitude  and  t.H? 


''T'f}.  "  '*""'  <"  "»*  ^-^  'A«  ;^orf„. 


sam  af  jci  ta. 


812 
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.  3-    A  plank  28  ft.  lonp  is  1  ff       j 
wide  at  the  other  end      Ho'  J    ""    '  "*  ""^  """^  ""d  U  ft 
"de  of  the  plank  .  'if  if  ""a  .7*^7:  '"'  "^^  *'"'-  ""  °- 
does  ,t  contain  ?  ""  ""<='''  ^ow  many  board  feet 

ancuh:^o;;:r  ]^rii:  r  -':  \  -^'^  «'«^"de , ,  i„ 

One  year  Mr    l^,^C.  ^^  '"  ""^  "PP^"-  '^'•^^  •' 

fie'l-sshowninthedajm'"^"  '"™  ^^  '^-ided  into 


^nd2--inaereaa„d«^^ 

"•    Wheat  8    H*  *  '■    ^"'''^o^s 

"■    How  many  acres  diH  tK^«  ,,  "'    Pasture 

corner  contain?  "^"^  ^^^  ^^'^  '«  the  lower  l.ft-hand 


TlinU)   BOOK 


81S 


559.    Lsimlly  a  principal  m  ric-an 

(.M.rth  .uMl  Houth  lino)  aiul  ,.   i-asc 

Ine  (ea.-  u„d  west)  are  first  e«t.,l.. 
li-*  ■...,!.  i  I.e..  other  liues  are  run  «^ 
"'''"",  «'""■'  ^■"^•1'  «ay  as  nearly  as 
l>"s.s,l,|,.,  forniinj,  townships.  ^ 

a  rZ.  ■'  '"  "'  '""""""^  ''"'"^"'^"'»''  "-'"  -"  -»th  is  called 

SSL  A  tovvnsl,ip  is  divided  into  sections 
each  be.ng  one  mile  square,  o.mtaiu.ng  WO 
acres,  and  nun^bered  as  in  the  second  diagram 

the  principal  n.eiidian.  ^  ' 

Note. -This  subject  is  nf  most  importance  i: 


TOMS6UIP 


J —     "1      iitUOt     II] 

nuiitry,  where  land  is  laid  out  in  thL,  , 


the  newer  parts  of  the 


814 
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in 


"rite  tne  dusurintion  in  f..ii        ■     . 
'"  these  tracts  of  land  ;  "'"^  ^'''  "»«  ''"^ber  of  acre« 

8-  How  many  r.  .U  nf  f„„ 

°f  'and  mentioned  in  exercl  V"  '"''"'"'^  *"  '"<='-«  ".e  tract 

9-  What  is  the  valup  nf  „  . 

«-tion  of  land  at  nllsL  ^T  "'''""  '"''  »  '•''"-^""ter 

Regular  Polygons 


A  D 


I*BNTAOOV 


«-  -des,  a  hexagon  ;  f  ,  1  .  ■  "t'  "'"'  '^  ^^°*««°°  •  ^^ 
»n  octagon;  of  „,W  .idea,  noni^:  " '?*'^°"  ^  "f -V,A.  sides, 
of  twelve  sides,  a  dodecagon  ^     '  °^  **"  ^''l^*'  ^  decagon 


THIRD  BOOK 


Slfi 


the  polygon  *^'"^  ""-'  '•^"»  ^P'""*!  rarf.V)  of 

rl  •      ^n  ^'  r'^'^°"  PerpendiculHr  to  any 
HHie  i8  called  the  apothem  of  the  polygon. 

869    The  line  bounding  a  polygon,  or  the 
Hum  of  .ts  «de«.  i«  called  its  peVJeL 

auif^i  .W  Jts  ;:i  Sr^^^-  °^  «  -^-^^  P-tagon.  each 

sidelt  gfve'nf'"'"  °'  ^"^  °'  '^^  -^"'-  P"l>-^on.  having 

3:2eX";,Vr„     :-«-gon,2d.. 

«•    Decagon.  3i  in  !'    f  """g-- ^  cm. 

•    J  '"•  7.    Dodecagon,  CJ  cm. 

571    To  find  the  area  of  a  regular  polygon. 

Of  a  regular  hexagon  a.vide  the  hexagon  ^ 

a.   How  may  the  area  of  each  triangle  be 
found?  the  area  of  the  six  ""g'e  "e 

triangles,  that  is,  the  area      /'l\     /''\     /\      . 
of  the  hexagon  ?  /  .'   \/      \/     \  / 


j^ 


apothem  of  the  Dolv^onT  I       ^^c" /rjangle  compare  with  the 
with  the  perimeSrHe  'XZ  '^''  "'  '''  "^^"^'- 

i^to^.fZn7t:l;:;s^a':r'^'^  '^^^'^^'^  ^"  ^ «-"- — 

any  triangles  as  the  polygon  has  sides.     Hence, 
S7a    The  area  of  a  remlar  volvanr,  ,;  .^,„7  ..    „     J  ,.    , 
product  of  it,  perimeter  and  apothem.    "         '  ^"^^  '^ 


316 
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Ifi' 


found  in  the  unual  way.  '"""''■  "'"'  ""  '«""'* 

Circles 

bounding  line,  the  circumference.  Cj^J^i^ic^.. 

57ft   A  straight  line  drawn  from  the  center  to    I  /,■ 
the  crcumference  of  a  circle  ia  called  a  radios'        ^"^ 

S7&  A  straight  line  passing  through  the  center        ^-J' 
of  a  circle  and  terminating  at  both  ends  in  th.  J 

called  a  diameter.  "'"  "''cumferenoe  is 

A  diameter  is  equal  in  length  to  two  radii. 

577.  To  find  the  circumference  of  a  circle. 

1.  I^iaw  a  circle  on  a  piece 
of  stiff  cardboard  and  care- 
fully cut  it  out. 

a.    Place  one  point  of  its  cir-  "  B 
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3.  Measure  ^5  an,l  divide  iu  lonKtl,  by  tho  length  of  the 
diameter.     What  is  the  quotient? 

4.  Do  the  Bamo  thing  with  other  circles.  The  result  in  each 
case  will  be  nearly  8}. 

57a  The  ratio  of  the  circumference  of  a  circle  to  its  diameter 
cannot  be  expressed  exactly,  but  it  is  proved  in  geometry  to  be 
more  nearly  3.1410  than  3}.  j        ■« 

The  symbol  for  this  ratio  is  the  Greek  letter  tt  (pT). 

579.  The  eirmmference  of  a  c-ircle  i»  ir  timei  the  diameter  or 
a  ir  timet  the  radim.  ' 

Unless  stated  otherwise,  the  approximate  v«lue  :if  will  bo  uned  for  ,. 

580.  Kind  the  circumference  of  a  circle  whose  diiiineter  is : 
1.   35  in.  3.   63  yd.  s.   84  m.  7.   126  m 

a.   77  ft.  4.   49  rd.  e.  56  cm.  a.  168  mm. 

Find  the  circumference  of  a  circle  whose  radius  is : 

9.  28  ft.        11.   91  rd.        13.   13.3  Hm.        13.   24.5  ft. 

10.  42  ft.        12.   11.9  m.      14.  6.88  cm.  is.   36.4  in. 

Find  the  diameter  of  a  circle  whose  circumference  is: 

17.  -88  yd.  19.   12.1  in.  21.    25.3  m.  23.    990  rd. 

18.55  ft.  20.3.74  cm.        22.   4.84  Dm.        4.649  yd. 

Using  ^  =  3.1416,  find  the  circumference  of  a  circle  whose 
diameter  is : 

as.   12  ft.  26.   20  m.  27.   15J  yd.  28.    22|  rd. 

29.  A  wagon  wheel  is  3J  feet  in  diameter.  How  far  will  the 
wagon  have  gone  when  the  wheel  has  made  100  revolutions? 

30.  A  merry-go-round  has  two  rows  of  seats.  One  row  is 
7  feet  from  the  center  and  the  other  lOJ  feet  from  the  center  If 
John  sits  m  an  outer  seat  and  Mary  in  an  inner  seat,  how  much 
farther  than  Mary  does  John  ride  each  revoiuiiou? 
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Mt  To  tod  the  are*  of.  circle. 

^     P  "'"''' of  *t.  Circumference  and  radiu, 

'^  """otB  "»e  radius  ;  then. 

'•    ■'^•^  ft-  4     4  2m  •  '•    -07  ft. 

•"••   -Tina,  to  the  nearp«f   ni  „*         , 
field  containing  half  an  tre  "  '"''  ''^  '^^"^  "^  "  c-c«lar 
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SOLIDS 

«1 1  *    .^"y*J''"«  '*"»'  '=»"  '«-•  "leaHurcl  in  tl.reo  directionH  i. 

"a  ui";':^'-""--"""*'  '""*»■ .".'  *."::.:_ 

....'!^.,«:;:rx-'"""''  • """  ■"  "■"•"  "• '"-  - 
..w  1  "^z:"'  °' "'"""  ""'• """  "■■'  -""  ■»"""»  " 

«»  WU.  o.„io  (S 2«)  f,  givm  to  .  „|i,|  ,,„,i„„  ,.    ^ 

:;:!r/sii »■""«"'"  -"^  *- '—".-«; 

890.  A  solid  whoso  sides  are  parallelo- 
grams and  whose  two  ends  are  equal 
polygons,  parallel  to  each  other,  is  called 
a  prism. 

Prisms  are  named  from  the  shape  of 
their  haBes,~tna,><,ular,  tqmre,  rectangu- 
lar, pentagonal  etc. 

591.   The   perpendicular  distance  be-        ■""■- 
tween  the  bases  of  a  prism  is  called  its  altitude. 

Ma  The  parallelograms  taken  together  form  the 
convex  surface  of  (he  prism. 

Saa  A  solid  bounded  by  a  uniformly  curved  sur- 
face  and  having  for  its  bases  circles  that  are  parallel 
to  each  other  is  called  a  circular  cyUnder.  ..,..„,, 

^.^ZZ^Z^'^"'  "^"'"^"'  ""'  ■"  '^"^  ^-^  "cylinder"  mean, 
whl"^""*^"  ""i'  ^  *'"'"«'"  "f  "^  "  P"^"  "ho'o  base,  are  circles  and 


CVLINUKK 
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•■VKAIIIO 


tl'"  y.rt«.  '    ""  ^''«'"  ''"•/  "'««t  in  o«II„,l 

juar,  ,^„ar>,  h,jr,„jonal,  etc. 

".. .  Jiin;?::::":::':; ■■,"■*«■"■•■'■ 

•Ititude.  "  Pymm.,1  in  eulled  it« 

**   The  altitude  ttn  An    t 

-  c^.a  .1,.  .^,  ^^J„f-'  ™;«;;^^J.  .H..gi„  „, .  „  „„,„ 

•  """«  and  who«,  convex    „/w  I  f'^""""''  «''"«'  ba-so  i, 

n-nber  of  infinitely  .^:Zl^^,^^  ""^''  "P  "^  an  i„fi„i.«    ^^^^^ 

-n'tSr\-  -^^^  -««  o,  .  eoneeo..,,„,  .„  ,,  ,,X,^^ 

-S  i^;t!5,^tJ.?^  ^"^^^'^  "-^-  ever,  point  of 
"•Jled  the  centers  a':;!.;^"'  "  J'"'"'  -'''"". 

"-face  is  called  itsT^:;';^  "'  '""'  ^"'''' '"  '"«        ^^ 
®00.    One  half  thp  ^■•»,v,„»       ,  si-hehe 

'':^°:  r  r  f^^-^-'-r  '^-  ■"•'"■"  "» 


ii: 
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id 


•>*•    A  gnht  circle  dividen  h  unhfri.  into  »-„ 
Th.  oln,um,e«no.  „,  .  ...here  ,  v..  ,,^u..t  dl.Unc  ^„,.d  j,. 

SurfscM  of  SoUdt 
Wl  To  And  the  convex  .urf.ce  of  a  pri.m  or  .  cyUnder 

a-  What  is  the  area  of  tl.e  convex 
«urfa<:e,  if  the  altitude  of  the  solid  i« 
^  inches  ?  8  inches  ?  4  inches  ? 

3.  How,  then,  may  you  find  the  area 
of  the  convex  surface  of  a  prism  or  a 
cylinder  / 

808.    The  convex  turf  ace  of      iv»'.«.  •.    . 

3.    What  is  the  convex   surfaoe  nf  „    . 

THIBD  PMOO.  AB 21 
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1.  You  h,vo  leHrncl  i|,„t  il.„ 
tl'e  convex  ,nrh,,  ..f  „  « 
The  U««H  .,r   then,,  triangloH  tm       —         ^^  J^ 

w*   7fl«  (Convex  lurfn^^  «<• 

'"'  ""•'  '"   P*rtmtter  of  it,  ba^^. 

»•    Find  the  convex  m.!,  '""  '""»^'"  '*  ^  '««"' 

«de,  and  whose  slant  height  iltd  L"       "^^  "  '*'^'  °"  ^^^^ 

bJe  ":ren/i:;;irrfr^^^^^^^^^ '"-  - « -.  the 

H  feet?  *'^''  "nd  whose  slant  height  is 


THIRD  |UK)K 
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«ia  To  flod  th«  conr.x  •ttrf.e,  of  •  ,ph,r. 

«J>li»'rc,  when  oarufully 
wouml  iM  »iu,wu  i„  the 
picture,  in  juHt  twho  th.. 
Ifiiffth  of  conl  re<iuir.!<l 
to  cover  the  biuo  „f  the 

expre«e«  th:  „r  '  o7  :  irci    ''^'ZL     TT,  ""•"';""  «  '"'«=») 

the  area  „f  4  ^reat .  il  .1  '  "''""  ''"■'""'"  '  M>r««»«H 

t       great  circles,  or  the  convex  Hurfuce  of  a  iere  ? 

orT4Z     """"  ""■^"'^  "-^  "  'P'^'"  "  '^"^  '"  ^  ^'o.  circle,, 

duSeJ?  ^^'""  "  '^^  •=""^'"'  ""^^-^  °^  »  l»"«l>all  8  inches  in 
of '12  cenl^'ir"'  ''''''''  "'  "  ^"^•-^  »»"  --K  a  radiu. 
8inchr;:utmeLrT"''  ""'"^  "'  »  «^^'«-"'  ~   "'J' 

.J;.!'i"'l "?'  ".•"V''*  ^^  "•""« » ^i""*'*  foot,  "f  -■>'>i.."  -■ 

1  "-'=  -"  iiioiies  m  diameter.  "    ° —    °    "" 


iu 
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VofaoM  9i  Solid* 

'ncHe«  ,„  area  were  1  i„,.h  JukI,  h,,^ 
»«"y  cubic  inche,  would  it  c„„u  „  '  * 
.twer.,2i„e,.„.,,^,.Minch.HhiKl".  - 

« itis:  t;;:r  :;iij:^'-' "  ^i" « '- .,ua.  .^ 
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priim  uf  the  «„„  ,^,  „„,  „„.^ 

pri-»n.     ||„w  m»ny  tim«,  ,„„,(  you  nil  nml 

«•   Try  the  wme  ox|.crimeMt  with  n  cne 
-«d^.  cylinder  o/tha«.„abn^  .,./.;;;! 

cylinder  havin,  the  i.„e  l,i'„:'d  .uli^*    ''  »  '''"""  "'•  » 
find  the  volua.a  of  „  ,y,,Jt  :Z^>  "*  '^' ''""  «"»  >- 

••     A  pile  of  (■oal  in  »l,p -k- •  .     - 

182  feet  in  circu.fe.„ce:  1^,  l^^™  ''  ""'  '^*'  ^"^ 


88ft 
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mrbl.  ».ljh.  171  |„„„j,  ,    '"'"  "  «  '•".  ■!  .  oubto  fool  „1 

•a-  To  find  the  volume  of  a  .phere. 
1-   As  indicated  in  tht  figure,  a 

sphere  may  be  divided  into  a  great 
number  of  figures  that  are  essen- 
tially pyramids.  The  sum  of  the 
twses  of  these  pyramids  is  the  con- 
vex surface  of  the  sphere,  and  the 

Th«n  I  **°^  P^'"™''^ '«  '^  ««iius  of  the  sphere 
Then  how  may  the  volume  of  a  sphere  be  ftnT; 

i-e,n2rx::it;rrrsrd7tr-^  -^« 

3.  Since  a  em  4^  ^  '=°°^«*  »"'-f''ce. 

sphere  and  V^  it'U^T  (TeTw   ^^T.^^^^  '"''^-  "^  « 
sents  the  volume  of  a  sphe,^:  *»■  X  4,r^,  or  |^,  repre- 

Twhat^tH  *'', "'""'  °'  "  ^^'"^'^  -"-«  -'J'-  «  U  feet 
vol„„..        "•""""^  1  «  «ph.re  i,  22  inoh„.    J-i.^  j^ 
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Similar  Surfacet 

m^-  ^'^'^  ^^"t"?  "'  """"^  *''"  "«"«  «»«'?«  though  they 
differ  m  size  are  called  tlmllar  figurea. 

All  circle,  are  similar  j  »1«>  all  square,,  and  all  regular  polygon,  havinir 
lerent  acales  are  similar  figures.  -      ' 

In  order  that  polygons  may  be  si.uilar.  for  every  angle  of  the  one  there 

ea^.rian.J.'Tr    "«'""'"''"'«"'  °'  *'"'  ""^"^  "<»'»'«  «de.  about  the 
equal  angles  must  be  proportional. 

^nT  "■/""i'^'!'.^*^'  ^^^'  ""'^  ''^•^  «'«  «i«il«-    How 
do  the  sides  of  ABC  com- 
pare in  length  with  the  corre- 
sponding sides  of  DUF?  of 

asj? 

How  many  triangles  of  the 
size  of  ABO  are  there  in 
J)£F?  in  affj?  ^-a    o J     g ^ 

2.  The  sides  of  the  first  two  triangles  are  in  the  ratio  of  1  to 
A  and  their  areas  are  in  the  ratio  of  1  to  4  (the  squares  of  1 
and  2)  The  sides  of  the  first  and  third  triangles  are  in  the 
ratio  of  1  to  3,  and  their  areas  in  the  ratio  of  1  to  9. 

3.  Show  in  the  same  way 
that  the  sides  of  these 
squares  are  proportional  to 
1,  2,  and  3,  and  that  their 
areas  are  proportional  to  1, 
4,  and  9,  the  squares  of  the 
sides. 

eaa   l.    The  eorrenponding  aides  or  like  dimension  of  timilar 
plane  figure)  are  proportional. 

2.    The  areas  of  similar  plane  figures  are  proportional  to  the 
squares  of  their  corresponding  titles. 


n 


828 


PROGRESSIVE  ARITHMETIC 


SUOOIEIITIO.V. 


4  -.H^a-. 


,.        ^"^  **'!«  of  a  square  is  6  inches      p;„  i  .u      • ,  ' 
other  square  that  contains  4  times  as  nTuchalea         ""'  "'  ■"- 

i«  th*e  ^tt^f'Zir  ;re°jr"  "•''"^°-  -  -  "l  to  3.     What 

are's  tj'tZTZ'VZZr  5^f  ^"^^  -'^^  ^^'^e^ 
first?  Find  the  area  o?re  'nn^.  ,  '^^'''  '«  '^e  area  of  the 
of  similar  figures.  t^^^'^eeond  by  applying  the  principle 

Of  /-feel  '^X::zT:z::ni  rr  t  •^-^'^^ « -'^^ 

pare  in  area?  ramus  of  16  feet.     How  do  they  com- 

and^'ct'mrrl''  wS I^Ve  TT^'  ^  -""-*«"' 
containing  25  times  the  .1  ^uHlZv;  "'  "  ^''""^  *"-^'« 

of  tLJ  w"°  °'  ^'^^  «-"-  t-"^les  is  16,  what  is  the  ratio 
9.   By  the  principle  of  similar 

figures  find  the  height  of  a  poplar 
tree  that  casts  a  26-foot  sh'ad^w 
v^hen  a  boy  5  feet  tall  casts  a 
shadow  6J  feet  long. 

reet  high  casts  a  shadow  of  60  feet       ^:^^ 
steeple  that  casts  a  shadow  300  feet  lona? 
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U.  SuppoM  that  .,andB  are  two  points  on  the  opposite 
«de^  of  the  pond  1,  and  we  wish  to  find  the  distance  ZZ^n 

MMMn  the  distance,  A  C  and  BC.     Set  a  ,t»ke 
at  C,  a  ,hort  dwtanoe  from  C  in  the  line  AC,  ai,d 
.«   another  .take  at  D  in  the  line  BC,  making  the 
ratio  of  CD  to  CB  equal  to  the  ratio  of  CE  to  CA 
Measure /)/;:, 

The  triangle.  DCE  and  ACS  are  then  nimilar 
and  AB: DE  =  AC:  CE. 

12.  I  wish  to  ascertain  the  distance  between  A  md  B  on  the 

eTtd^it  lloof  :■  r""  ^'  '  '"^-"^^  *»•«  "-  ^  "2ot 
lOoCt  ff  ?  ^  *•  u^  ''*  "  ''"^^  ^'  ^  '"  ''"«  with  ^(?, 
100  feet  from  0,  and  another  at  2)  in  line  with  BC,  76  feet  from 
O.  The  distance  between  i>  and  j;  is  50  feet.  What  is  the 
distance  between  ^  and  JB  ? 

.SlmUar  Solids 

629.  1.  Draw  three  cubes  as 
in  these  figures,  having  sides 
proportional  to  1,  2,  and  3. 

2.  How  many  cubes  the  size 
of  the  first  does  the  second 
contain  ?  the  third  ? 

3.  The  volumes  of  cubes  with  sides  proportional  to  1,  2,  and 
3  are  proportional  to  1,  8,  and  27,  the  cubes  of  the  sides! 

630.    The  volume*  of  simUar  »olid,  ar.  proportional  to  the  cube, 
•  eorre»r>nnAin„  li^..  '■auca 


of  their  eorreiponding  lines. 
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^.nd  the  volume  of  the  first  prism  (8  61^) 
to'^tl"'"^  """'  ^°"  •""'"P'^  t'  « 

oy  S  616  and  compare  results. 

a-   In  what  ratio  are  the  correspond- 
ing dimensions  of  these  two  cones? 
How  can  you  find  the  volume  of  the 
second  cone  from   that  of  the  first?        ,  ,, 
*  'nd  the  volume  of  each  con^  ^ 

vo^J^:Xti-^:si:!;TSX^^^^^ 
qu".t."  :fXwLt:1rm;:th'''"^'^^'°^'^^ « -*- 

bowl  1.8  decimet;rs  Z  Salter  hold  ^  '"""'"  "'"  "^  "'""'^   ' 

-f~sr:f^/it..--:j:^-- 

deeimeL:s:trtl1f  rthV"  f-«*-/-'-«  728  cubic 
IdecimeteHndiam'er?  "'"""   of  a  similar  column 

40  feet  higl.  ?  "'^  ^^  ^''*  ^'g**  '^'^  i'^  a  «i«ilar  tank 


GENERAL  REVIEW 


eaa.  i.  Mr.  Kirk  purchased  CO  shares  of  an  industrial  stock 
cm..pany,  engaged  in  the  marufacture  of  infants'  I  ose  It  i  fil 
above  par,  brokerage  J  7.     How  .uch  did  the  ^t Jk  e's^  hLf 

of  ^heiVkTdT' KirS::^ "  '''''''■ '''-'  ^^  -* 

rec'eivf/^o'J'sVr^*'''^  '''!  ""'"  '"  ^''^^-     ^n  order  wa. 
received  for  80  doz.  pairs  of  infants'  black  hose  size  4-  iw 

doz  si.e4J;  248  doz.  si.e  5 ;  280  doz.  size  oj .  S  doz  si'ze  6 
and  112  doz.  size  6j.     How  many  dozen  pairj  were  0^  ? 

4.   He  found  the  weights  per  dozen  pairs  to  be  as  follows  : 
Weight  (ounces)         8        9        10}        n*        14        j'* 

Find  the  total  weight  of  the  yarn  used  for  these  stockin<rs. 
'Howing  a  waste  in  manufacture  of  i  oz.  per  dozen  pairs 

».   The  price  of  the  yarn  for  this  order  (832J|  Ih.)  was  SI  911 

were  62|  %  of  the  total  cost  of  the  stockings,  what  was  the  cost  ? 
6.    Ihe  purchaser  was  given  his  choice  ^f  buying  the  1088 
dozen  pairs  at  il.90  per  dozen,  or  buying  size  4  af  *1  fin 
dn7Pn    11  „*  «i  Trt  c     .    *^  „  ""J "'g  Size  4  at  if!  1.60  per 

«2.10.    Which  was  the  better  offer  and  how  much  ''  * 

7.    He  accepted  the  second  offer  and  paid  f  2038  less  5  ?!,  dis 
county  How  much  did  the  mill  gain,  tL  cost  beingTml.9?; 

wu  4.         .u"  J  .,  ^^^^  '■"'''  proauct  of  3*  days'  work 

What  was  the  daily  output  of  the  miU  ? 
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••  At  the  nt«  of  820  dozen  per  dav  hn»  m.n»  a  . 

Sunday.  ?  how  many  with  4  Saturday  half-holidHy.  ? 

w.  In  the  knitting  room,  48  "rib- 
ber»"  were  used  for  making  the  Itgg. 
i  of  them  could  make  810  dozen  of  sizes 
*  or  4J,  in  a  week  of  6  djiys  ;  1  of 
them,  1892  dozen  of  sizes  6  or  M  ■ 
and  the  rest,  612  dozen  of  sizes  6  or 
«J.  tind  the  daily  capacity  of  a  sinjfle 
machine  on  each  size. 

U.  At  a  winding  machine  a  woman 
m  one  day  wound  enough  yarn  for  100 
dozen  pairs  of  stockings,  sizp  4  (8  oz. 
plus  J  oz.  waste  per  doz.),and  2}  Ib.over. 
How  many  pounds  did  she  wind  ? 

la.  How  much  did  she  receive  for 
winding  66  lb.  at  2}  /  per  pound  ? 

ieg"-th':;rday^i7Si*''  ""'^ "''' '''''  ""^«*  ^o  *^« 
iJ^;  of^ yt;:  STunX:  aSd^:- '  ^- '- 

U.   The  null  and  stock  were  insured  for  « 45,000  at  U  <r 
What  was  the  premium?  ''■*o,wv<j  at  1|  95. 

16.   The  year's  sales,  in  dozens  of  pairs,  were  • 

NVhiU,  4256        5?48        4912        4oL        l;no        ,^4 

Black  1664         4288         8896         9744         8  2^  1 

Colored  1562        2624        8840        2483        oo^  ^ 
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How  many  doten  of  e»ch  nho  woro  Hold  ?  how  many  white  ? 
how  many  black?  how  many  colored  ?     Find  the  total  number. 

17.  Referring  to  exercise  4,  how  many  pounds  of  yarn  were 
used  for  all  the  white  liose,  adding  |  oz.  per  dozen  for  waste  ? 

IB.  This  yam,  14,062  lb.,  was  1^%  less  than  the  total  amount 
bought  fur  white  hose,  the  shrinkage  being  due  to  loss  in  weight 
during  bleaching.     How  much  of  this  yarn  was  purchased  ? 

19.  Find  the  total  cost  of  the  14,240  lb.  of  yarn  for  white 
stockings  at  an  nverage  price  of  $1.21  per  pound,  and  4  ^  per 
pound  additional  for  bleaching. 

20.  How  much  yarn  was  used  in  the  manufacture  of  the  black 
and  the  colored  hose,  allowing  as  before  J  oz.  waste  per  dozen  ? 

ai.   With  this  yarn  (37,988  lb.)  there  was  no  shrinkage.   Find 
its  cost  at  *  1.21  per  pound  and  (ij  ^  per  pound  for  dyeing. 
aa.   What  was  the  cost  of  materials  for  all  hose  sold  ? 

23.  The  cost  of  labor  in  the  manufacture  of  stockings  was 
86  ^  per  dozen  ;  the  cost  of  boxes,  holding  J  dozen,  was  1 J  ^ 
each.  Find  the  cost  of  these  items  for  the  70,808  dozen  made 
during  the  year  ;  the  cost  with  166,170.96  for  materials  added. 

24.  These  expenses,  $98,077.99,  were  $916.21  more  than 
85  %  of  the  entire  expenses  for  the  year,  including  supplies 
and  repairs.     What  were  the  company's  total  expenses  ? 

25.  The  average  price  at  which  these  infants'  hose  were  sold 
during  the  year  was  #1.90  per  dozen  pairs.  If  the  discount 
allowed  was  5  %,  fliid  the  net  receipts  from  the  year's  sales. 

26.  The  only  other  source  of  income  was  the  sale'  of  waste, 
amounting  to  J  oz.  per  dozen  pairs  of  hose.  How  much  money 
was  received  by  selling  the  waste  at  12^  per  pound? 

27.  The  company's  expenses  being  $108,426.80  and  income 
$128,073.97,  find  the  gain  ;  the  gain  per  cent,  to  the  uearest 
tenth. 
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";  .*'■*'»  *•>•  net  e-rninini  (•  19  647  i T^  .  ,  . 
wa.  I..d  wide  for  future  .^r.ndfth.^  "'^J""*'' •^"^•" 
«n.ong  the  .tookholder..  ^.^t  '"^  J*  '*"'«'»d"  *«  divided 
t«l  •  76,000)?  ""  *■•  "••  "^  of  dividend  (o,pi. 

«•   If  a  Germ»n  mason  earn»)  ai 

T?;;rr^  per  da,  ^otl;,  ;t;  cr^'  ^--i  t^- 

n>an  earn  in  20  daya  than  a  wJJan  ?  """''*  """'  '>«"'  » 

W.   One,  year  the  averajre  weeklv  ».        .    , 
borer  was  81  .hilli„„g  and  of  Ma       *^*  °^  *''*'  English  h^ 
Which  laborer  was  Se tt^,  tL^'ZT  '""""  *  "•«^»- 
»•■   The  English  laborer  !  ^°^  """"'>  •«*'«' ? 

"fount,  and  how  much  greater  Pwf."'*'"'"'^   "'*'  ^'-'te' 
each  expend  for  food?  ^'"'*  ?»«  of  his  wages  did 

«il  t  r  sret^^S  f^e^ll'  ^«  ^«^-  P^-  -•>  o,  ooal 
m  a  certain  coal  district  k  260  tZ^  '""°""'  ™''*'*  P«'  y«»' 
wage  in  Canadian  money!         ^  ^'  "^-     ^^'^^  ^^e  yeLy 

o^'^'Z^M;^,  wlrLlifl '^«  '7^ /ides,  and  back 

sawed  into  strips  3^  i„.  ^ij'*  "".  ^l  ^i  '«■-  if  the  block  is 
n^akmg  the  halve,  of  6  penciL  ?       ^  '"■  '^''^'  "^^  "^P 
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m.  The  largMt  (Niper  mill  in  the  world  hM  »  roof  aru  of  81 
■MTM.     How  many  aquare  fe«t  doeii  it  cover? 

».  Th«  inill  u«M.  226  oor.l*  of  woml  for  200  to.m  of  mper 
daily.  How  many  oord«  of  wm^l  „re  UH«d  in  810  workL 
aays  f     How  much  paper  ia  made  i* 

600  feet  long  an.l  126  inche*  wide  each  minute.     Kind  the  area 
of  paper  turned  out  in  an  hour. 
«.   The  average  apruce  tree  yields  enough  wood  for  600 

S2  MO  or"  ''.'"  f '""""  "'  '  ''"'"*  P"'"'"'""'  --"X 
Tv  »  ^  '^u'""'''  "'  P"!^''-  ""^^  "■^''X  "•««"  «■"«  neoes- 
wry  to  produce  the  paper  for  thHue  editionn  ? 

«.    In  a  recent  year  1,283,160.000  pounds  of  mper   we«, 

papers,  16.4  %  for  books  and  periodicals,  and  the  remainder  in 
job  printing.     How  much  was  used  in  each  branch  ? 

601*  r.f\h  k'  ""'  """'  ""^"'""y  '""P*^'"''-  «t  Winnipeg* 
50J  %  of  this  wheat  was  graded  «  No.  1  Northern. "  How  many 
bushels  of  the  wheat  inspected  were  placed  in  this  grade  ? 

44.  A  large  oil  company  declared  a  dividend  of  $  43,875  000 
onacapitalof  $97,500,000.     What  per  cent  was  paid  ? 

49.  The  Royal  Bank  of  Canada  one  year  paid  a  dividend  of 
0  %  on  Its  capital  of  $  8,900,000.     How  much  was  paid  ? 

4«.  A  salesman  for  a  typewriter  company  received  » 10  per 
week  a,,r,  and  15  %  commission  on  all  sales.  Kind  his  Z; 
xngs  for  one  week,  if  he  sold  1  machine  for  «  95  and  3  for  §87 
apiece. 

was  « 186,600,000  and  the  tax  rate  wiis  *  1.85  per  $  100.     Find 
tUo  araouui  collected  fay  taxation  that  year. 
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««.    A   .i  ..         "^'"Syw-r.     *  Hid  hw  total  conjmiMion 

^   A  rife  „„||„r  mtlA  MO  «,^.|,„  -  „h,,.    ,    ,       .  '"""«»'>• 

Md  r«ceive.l  •220./H)  «  (.i.  !?1„.  '•'*°'  " «•">'««"  rice. 

'"uch  did  he  ..11  the  rice  .„d  .tT  r.'""  "'  ^  *'      ''"*^'  '""^ 
•0.   A«et,.fn  ."'"*'"♦' Pnoe  ,M,r  |„„,nd  ? 

'"«  total  grain  ?   hi.  ,,er  cent  7^1      h      "•'    '"^     ^'-'  *- 
«a    UHino.  H.    /  II      .  *^  '""  »*'"  Pe'  pound  ? 

1  bbl.  flour  C9  •3.86  »,      , 

80  lb.  butter  0  ao  ^  *♦  3»'-  milk  at  9  «  iw  qt. 

18  lb.  lard  @  I U f  '  "J*-  Klyowine  @  75^ 

M  lb.  powu«red  «ug.r  A  71 0  '"  '«•  -xl'  •»  «  '  per  lb. 

»3.    In    190H     fK  '^^  "***  °'  t'>«  egg8? 

yield  per  acre  to  the  neareft  ISShTi,  ""'  '""  "^""^^ 

inst^taV^SS^^X^nrr""'^^^  '-^«  "^ 

obtained  in  2  min.  Slj  9  "*""  """J'  '""^e-  <«»   be 

-"berVs:  r.:? js:  z  "r  ^^  ^'^^  ^^« 

than  6  times  a«  many  as  this  TnH  /■  !  *  '""»*  '^  ^2  more 
of  beats  per  second  LI  birb  «  T  *'"'"  *  "^  *he  number 
do  a  beefwings  ^T:^'^'^;:^^''-    ^'  ""'''  '"'' 
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••.   Th.  projectile  from  ,  9J-i„oh  Krupp  gun  pen.tr.Uwl 
as  cm.  ot  .rmor  pUte  4600  m.  J,y.     At  .  abCc  S  *7 
the  penetration  wm  20ft  Ueeoer      Pi„H  .»:;    ^I^  **  '"^^ 

depth  penetrated.  '^  ""*  """  '"'"«"'••  •"'^  »»»• 

W.    Four  oMinon  on  board  •  JatMnau  w.».ki»  not 

En*«dt  ir,  ;:Ltt"hr  xr '■'"'^ "°-  ^"^  ^^^  •" 

word      Vi^rZ  .   .       *  ""  ""«»"'  Viteni.  •«  (Urf.  D« 

ooet.  m  Canadm.,  money,  of  one  instrument. 

.t  AthLrn:;:;  :r:  • "'  '^"'"•'" '-  ^'^  ^'^-p^"  »•«- 


EriiTT 


Kaooap 


Throwing  ,h.,ii«u.       ....  4,„.„„„ 

Throwmgtl..u.„e IB  „..  B,)  e^. 

?i     >  7   r^^""'P      •     •     •    •  y-n-aocm. 

Single  hand  lifting 7«r.5K,r 

100-met«r  daah  in' 

inn„.  4  mm.  101  aec. 

400.n.eter  .wimn.ing  nee   ...   I  „  min.  2:i|  «c. 


Express  the  flrst  three  records  i„  feet  and  inches  to  th» 
nearest  i  .„ch;   the  fourth,  in  pounds  to  the  n  a  est  ^u^d 
How  much  greater  is  100  meters  than  100  yards? 
How  many  feet  less  is  1.500  meters  than  1  mile  ? 
MOW  much  greater  oi  less  is  400  meters  than  i  mile? 
TWRo  noa.  A*. 22 
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rooOKtMlVK  AWTHIirnC 


<«  ».rk^.nd  the  third  f  r  2^™.  k; '"' "r^  "'r'""'"  '"' 
"'i  "Vf '""^  •"«'  "'  -nu  for  ."h  -.ij/"'  "  "•"  "-■•  •- 

•ioe.  the  gov.Z     t  ti^;      f ;:''"  ■•'  ""'-^  -  Hu„^ry 

N«wou„rn;i;rsr'  '"v"""  '^•*--  ^---i .«.. 

How  l„„g  «  theSSef*  '""*'  """°''  '"  '"^  P-'-d.  ..r  «•?:! 
'•'•'•     At  what  time  Ja-tt  recr«l',"'"  """'^""^  «<  •™-"''' 

•*    The  lo«,l  of  ,  ca  J^   "f '"  ""P"""^''  '"  "'etern  / 
the  coat  of  trann^^rt"  ,;tl  c'::  m"'  /*  T""  ''""""'''•     ^ '"" 

^-^whr!n^::;it:^--z,:3^ 


U.«  VMMl.,  which  S,^\.L     '^    ,    ^'""  "'""  nonipletion  of 

»».   One  yo«r  tho  WHiifht  of   th«  flr.»    i 
route  wa.  850.810  rv.undfand  „/  „..  """■"'"*'„•»•«  over  thi. 
When  not  under  oo'Jtr^ct  Ameri  J  ^  "T      •'''•'""  ""'""'•■ 
n.te.  6/  ^,r  i  ounce  fo    fi^X,,  T    777"  ""'  ''""^'' 
for  other  ,.,a  1.     no,v  much  wl  I,     "*  '  ^  '*'  ^  ounoe. 

%  for  the  carriage  : ^uL::^^:^'  ^^  ^^  — t- 

ye:-^^;j;S37'  S-  -;2  to  O..  Briuin  one 

tran^t^ntiemail.     VV^.at  wrtrenti..rai;L:lV;'"'  ''^"'■^■"-' 
"•   A  refrigerator  car  costs  about  liHon      u    •      . 

«P..«. ..  ,4,  „„a  .k. .....it,,:",.!- !,*;  r  '^"'*' 

»«H;r  of  ton.  of  ,.„  u,ea,  and  the  coat  of  icing  ^r  mUe. 
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"'  P«"  «««*.  to  the  nearest  .01  *  ^Tf  ^  T^?  '"  "^^  V^- 


Wh.»  JL "^'".ow.uuo  oleured  «47  727  419  ;„ 

What  per  cent,  to  the  nearest  01*  7^  A     '        '"  "^    - 
«    The  c  f  '*' "'"'  *•>«  "took  pay? 

of  wheat  .ZTllp  ^"SelToL'^"^'"^  ^"^'^"^  '»'"••>«>'• 
is  insured  at  If  *   JmL  !    .  ^^'^  ^°'''  ^  Glasgow, 

v«l«.  is  insure]  J'  ^      WW  Ts  iri'V"*"  "'  '"">  "-« 
niiums?  '^      "^'"'*  "  the  diflference  in  the  pre- 

for"  fpit  h:!!i'prdrra'"*7'^  "•""^°"  -•^  ^-  ^°'«^ 

mium  on  a  shipment  o7  f  1  000  000    "^'I^V     '^^'"  ''  '»>«  P- 
avoirdupois  ounce?  *^'^^^^^^  ">  gold,  worth  «26.87  per 

--ed  at  li  9,.     Wf  at  ilThCL^r?"""  ""'  ^'^"^""^  " 
the  Bntish  steamship?  *^'^**  "  the  rate  for 

kilogram  and  the  inJ^L^l^'  ^*^"'  "  '"^  ^' 

Sha"  hlfVTSo^'j^jy^-;^^^^^^^         '-  Vancouver  to 

would  be  the  cost* o?a  .hiprenroX;^?^^^^^^^  *"?  7'"'* 

■»•    The  charge  for  nilnfi^       u      P/'"»  ^^'^  o«bic  feet  ? 
couver  is  f  2  per  foot  o    th  ^  '  ^*  ''"'"  ^""^  ««"^«  *»  Van- 
rag.  ton.     WW  ar    the  chaTr  ^  '"'J^'*  """^  ^^  P-  -t 
21  ft.  6  in.  draught.  JmsZLl:,'''''''^'  '^^  ^-'«'^^. 

^"ssei  crr?7  TnXs  ti^t  ^^r^/r  jr  ^^ 
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8-41 
w.  The  duty  on  French  plate  rIbm  i.  sn- 
H"vv  much  duty  must  be  uaid  on  .T       ^  P*""  *''">«'  ^"ot- 
8*  ft-  by  11  ft.  ?  ^  P*"*  °°  •  •'"P-'-nt  of  9  plate.,  each 

"Pon  PW/ LislTat1iJ;j!w7  6^^^  oj  •88,403.761.18 
«^per  do„a,  to  the  nearest  Lun^dSof  a^ilf.  ^"^  '''  ^ 

What  'i^^roJ?r  ji;x«  J  -  ^^^  -« .,.. 

n    Ar«-„      J  ^"'"^  P'^^Perty  worth  »250,000v 

-rk.  w^TeVr  S  r.  -'^r -ipta  were  450,000 
of  the  tax  in  marks^t  cldCn  ^       ''"'  ''"  "^^ 

•3-    A  harbor  tax  of*  on  »;. 
1.WI  lor  a,  u«  ,1  ,h.  I,    J.''"  f  ""I  »^8«  <"  •  v««,l  u 

»««. «™ «...  „.^  f- ;::  -»j4"...  .Pol  ^  .b..  „, 

■>"»«.  from  .«4  i„|;„  Jt,J^,^'  "'«°'-    «»»  «>«? 

"■    A  Canadian  silver  hdf  /^.^n 
How  many  of  thes«  h!^  ^  ,       '"  ^"'^^^  179.32|  grains 

8586.55  onLes^teldtdor;i,3  ^''"^^  ^  ^  ^^  ^-^ 

Canadian  mo^ey.  "^^"^  °^  ^5  pounds  of  silver  in 

68Tlpolt(t;7°^J^f  ^'^  States  silver  dollars  wei,,ed 
t    oy).     How  Many  grams  did  each  dollar  wefghl 
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MO.    The  earthquake  that  destroyed  San  Franciwo  in  190fl 
occurred  at5:^P  ^  m    fKo  «»_..  u  •  .  '""""^  •n  ^w« 

K„  »  1  u       ^  '     ®  °®''*  '^"'»  rece  ved  in  New  Yoi-lr 

m  Th'eV\ ''  r  •  ""'^  '""^^^ ""« •'^'^  *^-« 

•o  per  X  10,000.     What  is  the  brokerage  on  X  8500  ' 
KM.    In  London  a  broker's  commission  U  J.*  „„ 
exchanges.     Find  in  Canadian  m^uiVbi^^^^^f 
mission  on  48,000  marks.  oroKer  s  com- 

fnr  °!'    ^'IVT'*  *»^  147  joint-stock,  fire-insurance  companies 

I19W866,  8.61%  of  which  was  gain.     Kind  the  gain. 

l(H.    With  Dom.  8s  reg.  at  96J,  what  is  the  an.iud  return 
on  an  investment  of  188,550,  brokerage  J%  9  """™ 

9U*!!;   "r  '"""•'  ■"""'  ^  ^''*'"''*  '"  I"'?*"'*!  Japanese  4l8  at 
91f  to  yield  an  annual  income  of  $1860,  brokerage  J  %  '  ^ 

STMono       """  °/  °*"'''^'  ^  «''*'°'»t«d  i"  1906,  is  about 

S^E^r  tL  is^tra;"""  '^r  °^ ''-  --  ^'^^ 

Empire  ?  ^^  '""""'*^  '*'"^*  °^  *•»«  B"t«h 

107.    For  one  issue  of  «3,665,000    A  municipal  6%  bonds 

n  clX7  •  *^'  ''^'"*  P""^  P"'-*  "P  *°  that'time  for  mj^ 
mcpal  bonds.     How  much  did  the  entire  sale  bring  A* 

the'?.;«H      '"/'*'  ''""''''"  "^  "  """^  ^  ^««*  *»»  ^a«  4A  feet  long 

HltilTaslht  tr^^^^  ^•'^^'^  ^«  ^^-'^  -  ^  ^-  w: 

109.    A  pencil  4  inches  long,  held  3  feet  from  the  eve  iust 
covers  a  tree  46  feet  high.     How  far  distant  is  the  treeT' ' 

an"that  of  tin  ""!  '""?'"  '"  ""  ^^  '°"^  "^^  ^*«  "-^  -eight 
and  that  of  the  gas  it  contains  is  less  than  '.he  weight  of  air 
d   placed      Air  weighs  31  grains  per  100  cu.  in.     How  many 

Imii  fir  "'  'T''^'  '°  ^"PP-*  <^  balloon  wlighS 
1674  lb.,  if  the  gas  used  Is  J  as  heavy  as  air  ?  ^ 


TABLES 


H-mm  of  Ungth 

12  inches  =  1  foot 
8  feet  =  !  yard 
18J  feet  =  1  rod 
820  rode  =  1  mile  (atstute) 
1  ml  =  1760  yd.  =  6280  ft  =  68,860  in. 
A  untlcal  mile  (knot)  =  6080  ft., 
or  approximately  1.16  mi. 

A  fnrlong  =  ^  mi. ;  a  fathom,  used 
ill  meaeuring  the  depth  of  water,  is 
6  ft. ;  a  hand,  used  in  measuring  the 
height  of  horses,  is  4  in. 


KmuorM  of  SnrftM 

144  square  inches  =  1  squan  foot 
9  square  feet  =  1  square  yard 
80}  square  yards  =  1  square  rod 
160  square  rods  =  1  acre 
I  acre  =  43,660  sq.  ft. 
An  acre  of  land  in  the  form  of  a 
square  is  very  nearly  209  ft  on  a  side. 
A  tract  of  land  1  mile  square  is 
often  called  a  section. 

100  sq.  ft.  of  roofing,  aooring,  or 
slating  is  called  a  sqoars. 


Hmsium  of  Volnme 

17C6  cubic  inches  =  1  cubic  foot 
27  cubic  feet  =  1  cubic  yard 

is  i^d  r'c^r ' "  "'"'•  *  "• ""'"'  ""^ '  '"■  "'«"• "  »2«  -  ft-  of  wood. 

Survoyon'  Linear  MeMoreo 
100  links  =  1  chain 
80  chains  =  1  mile 


This  >,hain,  called  Ouster's  chain,  is 
4  rd.,  or  66  ft,  long.    lllnk  =  7.02in. 

Links  are  written  as  hundredths  of 
a  chain. 


4  gills  =  1  pint 

2  pints  =  1  quart 

4  quarts  =  1  gallon 

1  gal.  =  277.274  cu.  in.  j  1  cu.  ft 

=  6J  gal.,  approximately.     A  gallon 

of  water  weighs  10  lb. ;  a  cubic  foot 

of  water  weighs  about  82J   lb.,  or 

1000  02. 

Standard  apple  barrel  =  96  qt. 
Standard  b6rrv  box  =r  1  nt. 


Samyon'  Square  KeatorM 
10  square  chains  =  1  acre 

640  acres  =  1  square  mile 
The    convenience   of   this   system 
lies  in  the  easy  reduction  of  square 
chains  to  acres,  by  moving  the  deci- 
mal point  one  place  toward  ihe  left. 
Measures  of  .Capacity 
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2  gallons  =  1  peck 
4  pecks  =  1  bushel 

1  bu.  =  2218.192  cu.in.,or  approxi- 
mately i^cu   ft 

1  bu.  of  wheat  pease,  beans,  pota- 
toes, turnips,  carrots,  parsnips,  or 
clover  seed,  is  60  lb. ;  of  rye  or  corn, 
56  lb.;  of  barley  -r  buckwheat,  48 
!b. ;  of  oats,  34  lb. ;  ui  unions,  60  lb. 
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Arolrdnpola  Weight 

18  oaneea  m  ]  pound 

100  pound.  =  1  hundredweight 
^000  pounda  =  1  ton 

lion,  or  gro«  ton  =  2240  ponnd. 
1  ar.  lb.  =  7nnn  «  .  1 


PBOORESSrVE  ABITHMETIC 


Troy  Wdiht 
24  gnin.  =  i  pennywolght 
iO  pennyweight.  =  1  ounce 
•  -».»  or  gniee  ton  =  2240  Donnrf.        1 1  .      „        °"""'*  =  1  pound 

.r.o.._487Jgr.|it„y<„.=480gr.,or.bj;tl.Ur.o.. 
Thi  <       .  ApotheMrioi'  Weight 

poJi'J:r„rrt;':iKur^^^^^^^^^^^ 

=^0  grin,  (g  J  =  7«7  t  "■"  °-~  -  -divided  dliferentl,. 
8~ruple.        =idr,i;       •     ■    •    "•"? 
8  dram.  =  i  ounce      '    '     '  '* 

.      ^^-ce.    .,p„rd  : : :  z.::^ 

Apotheearioi-  Liquid  MoHum 

«0  drops  (gtt.)  or  miuini,  (m)  =  i  «.:.  .„„ 

Sauiddram.  I  V  -  i  fluid  dram 

18  fluid  ounce.  -  J  fluid  ounce 

8pint.  =JP'"'      •    • 

=  1  gallon  .    . 

HtMnrea  of  Time 


/S 

/S 
O. 

Cong. 


«0»oond»  =  1  minute 
00  minute.  =  1  hour 
84  hours     =  i  jgj, 
7  day.       =  i  ^gek 
888  day.       =  i  yo„ 
886  day.        =  i  )g,p  j^^ 


Thirty  day.  have  September, 
Apni  June,  and  \oyember. 
All  the  rest  have  thirty-ore 
Save  February,  which  alone 

-^:r3^.^4reeiX:Si^i^^^^ 

ble  by  4  are  lengthened  1  day  iCb  ^  ^h       ^  *^  """  "'her  year.  divUi- 
"ay.i'eD.^.     The*  year,  are  leap  yeu^ 

Meawire,  of  Angle,  and  Are. 
80  seconds  (")  =  i„in„t^. 

•ngie  -  1  right  angle ,  90»  of  arc  =  1  q^uiim. 


THIRD  BOOK 
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Couatlag  Tabic 

»  =  lp»ir 

20=l«ooi« 

12  ==  1  doxen 

12  dozen  =  J  gniM 

12  grow   =  1  great  gro« 


24  aheetii  =  1  quir, 
20  quirei  =  1  re»m 

.  JT''*'  "  ''""*'  8<"»ef«lly  "Old  by  the 

100,  500,  and  1000  sheet,,    Ji  by 

I  the  pound.  ' 


Metric  STtttm 

■»««..  of  the  foh^wlng  p„flx«  r  ^"^  *'"'  "'"'"P'^"  "'""«'  ^J 

*«ime.n.     1  dek.  „,.,„,       lo 

cent!  means  .01  h.t*. .  ,1 

_iiii  _  „».  "•'"*  'neans    100 

■nlUi  means  .001  m«  .„„ 

•""•  kllo  means     1000 

The  unit  of  area  is  the  (qnari  nute,     i„  t„,„,      •. 

««t«e ,  100  «„,,  =  l^ri  th    '  "'"'^  •"  "•'  -01  of  an  are  =  1 

^."™" -'"•«««,  the  commonest  unit. 
In  me«,unng  wood,  a  cubic  meter  is  called  a  .ter.. 

Xqnlvalenta 


Common  io  Metric 

1  yd.  =  Mi .  m. 

1  mi.  =  1.60035  Km. 

1  «q-  yd.       =  .836  sq.  m. 

1  A.  =  .4047  Ha. 

1  cu.  yd.       =  .7645  cu.  m. 

1  qt-  =  1.1365  1. 

Fob  Liquids  a«d  «,«  Dbt  Mbasdm, 
1  bu.  =  .3037  H] 

1  oz.  (troy)  =  31.10348  g. 
1  lb.  (av.)    =  .45.359  Rg 
IT.  =  ,90718  M.  T. 


Metbic  io  Commoic 

1  '"•        =  39.37  in. 

1  Km.     =  .62137  mi. 

1  sq.  m.  =  1.106  sq.  yd. 

1  Ha.      =  2.471  A. 

1  cu.  m.  =  1.308  cu.  yd. 

1  '•  =  88  qt. 

Fob  LioDiDs  ai.d  for  Dkt  Mbascbbs 
1  HI.       =  2.75  bu. 
1  Kg.      =  32.1507  02.  (troy) 
1  Kg.      .^  2.2046  lb.  (av.) 
1  '^I.  T.  =  1.1023  T. 
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PROGRESSIVE   ARITHMETIC 
COMPOUND  INTKREST  TABLE 


1« 


1.010000 

l.OWIOO 

1.0S0S01 

1.040(HM 

1.051010 

1.061S20 

'  .072136 

1.082867 

l.OftSOSe 

1.104622 

1.116668 

1.126826 

1.138008 

1.140474 

1.160068 

1.172678 

1.184304 

1.106148 

1.208109 

1.220180 


>V4% 

1.012600 

1.026166 

1.037071 

1.060046 

1.064082 

1.077388 

1.000860 

1.104486 

1.1182112 

1.132271 

1.146424 

1.160766 

1.176264 

1.188866 

1.204828 

1.218888 

1.236138 

1.260477 

1.266108 

1J2818S6 


*% 


1.016000 
1.080326 
1.048678 
1.061364 
1.077284 
l.niW448 
1.100»I6 
1.126483 

i.mmo 

1.160641 

1.177848 

1.186618 

1.213662 

1.231766 

1.260332 

1.268866 

1.288020 

1.807841 

1.326861 

1.346866 

414% 


1.040000 

1.081600 

1.124864 

1.168868 

1.216668 

1.266318 

1.816833 

1.868668 

1.423312 

1.480244 

1.630464 

1.601032 

1.666074 

1.731676 

1.800944 

1.872081 

1.047901 

2.025817 

2.106849 

2.181123 


■045000 
1.082026 
1.141160 
1.182618 
1.246182 

i.r 

l!422ioi 

1.486086 

1.662868 

1.622863 

1.686881 

1.772186 

1.861846 

1.836282 

2.022370 

2.113377 

2.208470 

2..307860 

2.411714 


«* 

1.020000 

1.040400 

1.061208 

1.082432 

1.104081 

1.126163 

1.148686 

1.171660 

1.186088 

1.218904 

1.24&S74 

1.368242 

U83607 

1.318478 

1.346868 

1.872786 

1.400241 

1.428246 

1.466811 

1.486847 

»% 


1.060000 

1.102600 

1.167626 

1.216506 

1.276282 

1.340086 

1.407100 

1.477456 

1.551328 

1.628886 

1.710339 

1.795856 

1.886648 

1.979932 

2.078928 

2.182875 

2.292018 

2.406619 

2.62895Q 

2.663298 


1.036000 

1.060626 

1.076881 

1.103813 

1.131408 

1.160683 

1.188686 

I.2J84U3 

1.24886.1 

1.380086 

1.8IS087 

1.344888 

1.37861 1 

1.413974 

1.448288 

1.484506 

I.62I618 

1.668668 

1.598660 

1.638616 


■  « 


«% 


1.070000 

1.144000 

1.226043 

1.310786 

1.402662 

1.600730 

1.606782 

1.718186 

1.838468 

1.867161 

2.104862 

2.262182 

2.409846 

2.878634 

2.769033 

2.9,';2164 

3.1S88I6 

3.379932 

3.616628 

3.8- 
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Addenda,  I«. 
Addition,  danntd,  l< 

ormmmon  ftMUoni,  T»-T». 

of  d.n.)iiiln.u  numbf «,  U7. 

^|j|r«"><lil««liMl.,16-«0, 
Ami,  SM.  ' 

AWbr«to  •qMtloni,  llj-iM 
Afliiot  pwu,  M-|i)'|  ""■"•■ 

lnuire>tb)r,  8a«-23J 
Altlludo,  mi.  819,  ,,",• 
Amount,  In  •ddlng,  1«. 
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order.  268,  270. 
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toroat.  284. 


money 
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Oat.  14. 

j;«Dl»r<-,  i«t.  84n. 
C«ntM- of  circle.  «1«. 
(>ntl|fnd«  thenaotnaUr  178 
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rheok,  269'.  288,  289.  876. 
LtiMklnit  reaalu,  118, 
Llpher,  H 
Circle,  8Ifl-«l8. 
Circular  mm.  880.  S!2  825 
Uroolar  cylinder,  8111.  821    gu 
Clreumferenoe,    316,   817,   m. 
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Conaaqaant,  8M. 
Con»ai  aurfce.,  ai8-8«. 
Cord,  of  wood,  848 
Corporate  bond,  880. 
Corporation,  878. 
CorrMgondant,  8T0, 

CounUn*  labia,  1146. 

Coupon  load,  881 

CraJlt,  86. 

Credit  Inaurmnce.  219 

C™dltor,  se. 

Cube,  144. 

Cube  of  number,  887  208 

'^"'mh™"'  ''''  '^'°'^°«.'  soo, 

Cublccommon  unite,  166,  170 

171.843.846. 
Cubic  metric  unite,  168  166.11411 
Cuatombouse,  218  ""■"»■"»• 
Cuitoms,  811,  215^217. 
Cylinder,  818,  881,  884. 

Date  Hne,  154. 

Oatea,  time  between,  148  884 
Day,  844.  '        '  "*• 

"•rbook,  8«. 

Dttitix.H, 
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10^1888.428  011.  ft     Ji.  80M.74Iou.ft:    "*''""^"-         ••   I8M.978  cu.  ft 

14  1f?4Tfn/ii.''>i''S^- 11.16  d,rt.  11.   ,48- 49'.  „    «9».,g. 

»  82  g^.  1  qt.  1  pt'-r.   822slb.f  j.';  ^i''  'y^'^i,'^    '     «    =«  "'  »  '» 

nuaiM.— M.  asoi  hf  «™i     .»^..     '™-^pk-   «••  siegKM. 

9hrlSml„.;  oSil„gooth,M'h^^7'6"?'»-8?'°-      «■   8hrinl^,o,h 

•ft^imi.24(.rt.n,t.  •*•  "«»•!»*<»■  «   a7A^M'i,°'rt: 

4.  M^  "?2  «*■  plStt"  «*  *"■  P,*".?  r-        »•   38  mln.  62  «c  ™«  ,n 
«  "0.  p.»t  6  P.K  *^    7    «"•  ,„     ••   *7  mln.  66  sec.  p.^  ,»        ^  '2  *•"• 

•"■        ».    13  mln.  62  «eo.  past  6  pji.        «    «  ",„   ,A  ^  ■»'•'•  "  »ec.  past 
»i„  »«  .._  ?"'  .'^  '"       M.   May  2   1  mUi.  84  ««.  p,«  2  p'l- 


M.   Ma/l   HT    -.1*  '*'=•  1»«  2  *•»• 
»•   M»y  1,  8  mln.  14  see.  pagt  6  p.m. 


;  10  a. 


«■,  10  P.M. 


ANSWERS 


859 


P*Ol64.-l.    ,«,,.    ^   „«.    ,.    ^     ^  .;«.«» 00.00.. 
••MUes.-l.  82JH1.    6.  6040  cu.m 

^'^X-VNl]   *;*'i^l'Jt    ?■  "««««.   4.6aa.oo9ft. 

10.  69.065  ft.;  86.617  ft     11    a  toi  „      .t*"^  '"'•      ••  "OM  'n.      9.    .»TO  in 

17.  4479  lb.  2  01.     19    21  2)l'  li'  o  n.  ,«  h'  .  "L"'  "•     "'   » '■««•      "•   M*  W 
«0T.  i  48.26  gr.  '     *  '"•  "  "■  '^  ^'"-  « P-     »•   «0  lb.      »1     7M*s^i 

f,Wc'*-6T'39i^r-7  *i66"'t^'"'i,'-X,l^'^--->7---38rC.  ^..'jfio 
W.7°F:idilIereno7.69.3°F  *•  ^^-     *    Highest,  88"^. ;    Iow«rt, 

.^Xfr-r^T'i.  6'76oT'*9  iWr "10  vrt*^  ••  «««''• 

1».  44,100  ft.     la.    12,900  kit   bsjiwift  ^0-   ^hmit.      11.1980  ft. 

..Vm^^-7^oK^.;i^-,b.^^.^^3..^^^^^^^^^^ 

e.^'S.TiiiJrt*w\n:oo.   V;^9fl*-9'^rn«    %'t:l°-      »••«• 

Page  181.-1    20  000  8a   vH  o    .„»^'  *      *•     "•  '^l  ^^^  i  •^S-'S- 

i4^?T"='irji2o^'^i^^,™5i-  lu'i'^vr- li^^«•  "-i^n^-  : 

ment;  10cu.yd.«.ad;20cu'yieto":  '»   .lltt"- a'," IVsIl   »»•  38bbl.Se. 
89.    16knota.  "  '"rtr"";  678.2  mi.       IS.    25.61  mi. 


S.^^l?f*-~e.*'j2?*^f"'-      «10da.  4hr.     a.    ».321.76.    4 


tbu.  i  S262. 


860 


ANSIVEiU 


./S-Ji^'-  ..  »!-•"»•«» 


«ta".  •2«8;    Uborel;; 


«■   «IM.40. 
M.   tSOS. 


.»«    1890. 
•»    11700. 

0-   •4»,087.«0. 


»••    •68,674,707.  '    '  »*   «"  I- T. 

«'?r7i'Si.-/J.    .^,r"'i,     •••^•367.      »    „30,30«. 
'•OlM.-M     71 »  !1   VI    **     •«•  •78.80. 

P^*«i""l^-        "••"%•«."•    7e%?I5f<i2°-      "•  •«S;;V67•M• 
•■   <H>*00.        ».   220  000  nrwTK.^-     .    *•   ^^-        ••   2480        T    Mn 

r^'^'^^Z'  •^'^  •IB    "■»'^7-      "■  «.ooo1S.^r"- 

13  ^Wa'-    ',*.*%•        »■   8938.8      10    *^-    ,?•   Ai      »•   fiW-       6    20't 
M  •'.o(o,goo  r. ;  Eng.,  900,000  T.  •'J".uuo,000  lb.  from  Canada. 


AN'tiWtRS 


^'^.r-ijsic  ?.j?K"-  .'a^c  /•v- 


»*    i^     "■    ^ 


"■J- Tu   •»■  en  a   «T.  87iv 


«»%^ 


«••  •6.88.     «.   i^. 


■  •mi.,  £,„  i;';,    ^;u  - 

;  Hawaii,  6.6  T. 


M.  le.is. 

I*.  I906.M. 

(.  «1136JA. 

!«•    •1876. 

I".  •7M.10. 

<■  «1600. 


J^'I'^.-?-  »72.  ■  JM. 


1 17.0A:  i4/^  c 


».  '121  / 


#i:(«i.    ».  J4887 


*'«i  ♦si.     it.  lao 


862 


AN8WEM 


>«»>■     T9.  SUOIb. 
'A    •611.44.  '  ^'• 

J". •«»0.  ♦802,600. 
M.   •IB.M;   ♦IM.oi. 


A?^k  /^ii;;  .j;-: 


J".  •181.61.     II.   ,119,78 


•■   •44.38. 
11'   •84.6S. 


"•.™..^?^««.Va7.'{v.VS 


6.   •40.88. 
11.  •23.14. 


.{.»».  ,1  ,.,.„,  •i.'i'i'.U'M'S:,.. "•„•»; 

l^ifH^'E^'S^  n?^4 '|^^^  ^-: 


••  »8.77. 
U.  •41.4.1. 
1*.  ^0.32. 

6.  •22.88. 

12.  •10.04. 

17.    1923.49. 


I-  •39.46: 

•  •82;  si.se. 
'"     «a.i7; 

•  49.32. 


»•  *%.  e.  8%. 

"■  *i%     11.  8J%. 


J^  "»•-•■»%.    1.8%.    4.  4«. 

twlle'"-'-  »*»"»•   »•  9IW.6I.    ,.  ,Ba7.21.  4.  176  90 

J2J:f«  -!••*"«•'»•     "••886.99. 
de^  "mi,?;  •=**•'«•     «'»"6.07.     6.Checkfor,17S7W 


»••  •«);  S%. 

18  yr.  4  mo. 

•■  <Oyr. 

T.  •40,000. 

la.  13400. 

6.  •4781.90. 


»•  •3798.16. 
>■  41274.40, 


6.  Total 


14;  48 d*,:  S3J6 


28,-  If 9,880.34 


9.  AI.J.&;  ,31  da.. 


•  I6.3C;  •2998. 


11-  May  6 ;  es  da.';  t 


Dec. 
21.     10.  Feb. 


148.49;  »8176.8ei 


864 


ANSWKIU 


''"^*'1^;.!^-'l.L!«.'?l:^ 


uJSS;.*"     "••wo.W  ^-iVTiSV*.  •••'MoV 


*K  f  w,ooo. 

Ul  lUTt-M. 

4.  •uos.m. 

•'  •1MI.41. 
14  IN  «». 

'M.»  orowiu ; 


.  *!f  *••.  — 1.  J.     1   11      •  o,      7   •Hl%-    »•.  tioo.  ■ 


J,?T4^-;,»a»«000,, , 0.000.     ^,.     ,^ 


Mlt,SS| 


'M&:"«-f...^""^;r' 


«»;« 10,000;  #20,000. 
a  .  S76  g. ;  rice,  US  ». . 

'"""*"■  '""-.OO): 


"«:  ♦«»i»i090 


«•  Inorfer:  «9600rMaw7lSiooTl„  ni  '"".""'^  •««;  •USS-  . 

B,;6op;,,o.aoo,c,, 


.  l«t,  $  1823.08  ;  2d 
1«»;  »  10,600  ;D: 


460. 


82026. 
«3880 


;^'i,a^;Ji'»'?«>i»10,800: 


•  lu.ouo:  O,t2880'  ■  lo  non        V"' •"'>"W 


.^OO  :  B,  «9800 ; 


AlmWRIM 


T,^"TT4!i4r  »*„r  ..*  j?*^ .« •»« 


./  ]!?••    *  ""I. 


—  M.  jfd. 

J* JS!  «•«.  In. 
W.  WJMea,  ft. 


»SS?'^  ff"'tS«   5»i»>:rs 

n.  w  om       M,  88  en,,     ■■.  ■■  _      L,    ZT^     '"•      •••  <'  In.      M.  n  ft 
IJO  «0.-l    87  „  ,„       i  f  A     .'^  .  *''   '"  '»'«•     »•  »»•«■*  rt  "• 


i.   10}  ft. 


1ft   aOA,  76«q.  rd 


••sain,  ft;  TObotnJhtt 


U.   10  A. 


80A.     4.  40A. 


..  iSTl^'^cm   •  '"e'%Si«.*  '""It-    »    24.64^  4    .    M44 

A.  4644  «.».  .?•  ^ "086  iq.  dm.  t     niiull  ..  "•   <».44  «q.  m. 


13.    S.06"rt.'' 
^331.-1.  81»«,.ft 


•■  sel 


•q.  ft. 


—  i.  «U  sq.ft. 


6.400-.,.  ft.     -T."?|," 


••     84  tn.  i»m  «      a/x  _ 

— •    vu  sri.  rr: 

a.   2864  K,, 


iq.f«. 


»    «*8»»q.ft. 


/ 


3<Xt 


ANHITKIW 


l»IO»  I,,  am. 
><>06f  Ott.  da 


I  on.  I 


*    M«bM. 
••  «njeu .»     I.  |x,4M|||, 

"•'•""■     «■  W/|™.l».,»i.»-|b. 


»H»m.-u.  1000  ft.      •"■•'*' "»■ 


«■    ttM. 

4.  I1,IM0  n.  h. 

».  MIOAMb^ 
•■  »"!  ft 


»••, _, 

W.TIM  doi 


•l"^,???..;:"'     "•%'\J«,J.y«.b.        «.„;.««,,       «„,.«„„ 


I8,«lrt  d«.  /  toul,'  /O.BWt  u« 


tt.   •JM.TO*.        W    IMO'A.     *i    .^••-  '*»• 

wl  cliiM,  ( *■  1,1,  or  I  »  +  /  M  .1     "-.■•••■r-.  tg. 

Pw«33».  -ra    i-saB  2,u     ''•  •'**^»-  i  M  't-  1U9  In./  Tl  " 


•«),«07(M.,u..,;u7Y.ii 

«.   »I9,847.I7;  10.1^ 
••**'*  ;  Eof.  Ji ;  Am.,  J. 

«.   »»,  107,480. 


100.: 


«:irK--S.'|;K-*r^*o^v,^^„^^,ooa  H. 


^     M.  •7014.80. 
:  0  yd.  1  ft.  1  In. ; 

lo-pf.  ni  i,a-p  ■ 

M.  b«1.'I.S6diI.' 
•»•   »4IO.i;). 
Tl.    H2f¥. 

T.:  *.Oao 

1%^ 


J-     T 


